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MOST ECONOMICAL 


Whatever Your Technique 


~~ The totally enclosed or circle 


filter technique is, of course, 
the most economical ever 
employed in inhalation 
anesthesia. 


But not so when nitrous 


oxide-oxygen mixtures are employed without the use of ether. 


With fractional rebreathing 
techniques, the straight-flow 
method necessarily used with 
ordinary flowmeter-type 
equipment, is sometimes 
most expensive. 


L-n is scientifically designed 
with flowmeters plus the 
famous Nargraf Head. This 
provides the intermittent 
automatic flow which is the 
most economical method yet 
devised for fractional re- 
breathing techniques. 


For complete informa- 
tion, write today for L-n 
Brochure. 
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THE MAKERS OF 
RED DIAMOND 
MEDICAL GASES 
PRESENT 


A COMPLETE LINE 
OF iguid 
SUPERLATIVE 
QUALITY 
ENDOTRACHEAL 
EQUIPMENT 

AND SUPPLIES 


A complimentary copy of 
our new, complete catalog has been 
reserved for you. Write for it now. 


Medical Gas Division 
THE U CARBONIC CORPORATION 
3100 S. Kedzie Ave., Chicago 23, Illinois 


Branches and Dealers in Principal Cities 
West of the Rockies: STUART OXYGEN COMPANY, Los Angeles 
In Canada: IMPERIAL OXYGEN LTD., Montreal 
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= generation ago 
she called it 


WILSON SODA LIME 


Today she calls it q 


SODASORB 


more effective 
than ever! 


SODASORB, genuine “Wilson” Soda Lime, 
is the standard COs absorption material 
used by leading hospitals for over 30 
years. SODASORB’S overwhelming 
acceptance by the profession is based on 
daily performance, increasingly. | 
improved over the years. 


For instance, the original “Wilson” 

a ne a Soda Lime as developed by Dr. Robert 
a6 E. Wilson and manufactured by Dewey 

and Almy had a laboratory “break point” 

of 100 minutes. Today a sample from 

each lot must meet a break point of not 

less than 200 minutes before the lot is 

approved for packaging and shipment. 


Specify SODASORB, genuine “Wilson” 
Soda Lime, when you order from your 


hospital supply house. 


DEWEY and ALMY Chemical Company 


Cambridge 40, Mass. © Montreal 32, Canada 


SODASORB, WILSON Reg. U. S. Pat, Off, 
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A new and versatile 
local 


anesthetic agent 


CYCLAINE 


HYDROCHLORIDE (HEXYLCAINE HYDROCHLORIDE) 


CYCLAINE has now been under clinical investigation for more than — 
five years. Its three primary qualities, of interest to anesthesiologists, 
are these: 


Rapid onset of action 


Longer duration than procaine 


Few undesirable side effects 


The Council on Pharmacy and Chemistry of the A.M.A., which has 
accepted this new anesthetic, concurs in this statement: “Clinical 
studies also indicate that, when used for infiltration and nerve block, 
it is faster and longer acting than an equal concentration of procaine.” 


CYCLAINE is useful for the following types of anesthesia: 


Topical - Endoscopic procedures 
ON Infiltration | 


Nerve block - Caudal 
COUNCIL ACCEPTED Lumbar epidural + Spinal 
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Investigators” agree on these 
qualities of CYCLAINE: 


Effective in low concentration 


Rapid in onset 


Provides prolonged anesthesia 


Wide margin of safety 


Of further interest to the anesthesiologist is the fact that CYCLAINE 
has proved not to be antagonistic to para-aminosalicylic acid or 
streptomycin." 


Detailed information, including reprints, will be forwarded upon 
request to interested physicians. Address: Professional Service De- 
partment, West Point, Pa. Films will soon be available showing the 
use of CYCLAINE in current procedures. 


CYCLAINE is presently supplied in these forms: 


For infiltration and block anesthesia: 

Injection of CYCLAINE Hydrochloride Hexylcaine Hydrochlo- 
ride 1% supplied in 30 cc. vials, containing 10 mg. CYCLAINE 
Hydrochloride per cc. (No. 3118). (Isotonic Solution). 


For topical anesthesia: 

Topical Solution of CycCLAINE Hydrochloride Hexyleaine Hy- 
drochloride 5% is supplied in 60 cc. bottles, containing 50 mg. 
of CYCLAINE Hydrochloride per ce. (No. 3142), (Isotonic 
Solution). 

For spinal anesthesia: 

Injection of CyCLAINE Hydrochloride Hexylcaine Hydro- 
chloride 2.5% with 10% Dextrose is supplied in 2 ce. ampuls, 
containing 25 mg. of CYCLAINE Hydrochloride per cc. with 10% 
Dextrose (No. 3119). (Hyperbaric Solution). 


SHARP & DOHME SHARP 
PHILADELPHIA. PA. SDOHME 


DIVISION OF MERCK4GCO., Inc. 


REFERENCES: 


1. Report of the Council on Pharmacy and Chemistry of the A.M.A.: In press. 2. Hudon, F., and Jacques, A.: 
Proc. Canad. Anesthetists Soc. (1952) p. 34. 3. Orkin, L. R., and Rovenstine, E. A.: Anesthesiology 13:465 
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14:315 (May) 1953. 9. Clark, R. E., Orkin, L. R., and Rovenstine, E. A.: To be published, 10. Stark, E. J.: To 
be published. 11. Proctor, A. M., et al.: Paper presented at llth Conference on Chemotherapy of Tuberculosis, 
V. A., St. Louis, 1952. 
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The Weakest Link 


“A.A.N.A. is only as strong as its weakest link” is an adaptation 
of an old copy book maxim that merits serious thought by each of us. 
Our organization is made up of approximately seven thousand links 
(members). Most are strong, in that they are of a high caliber of 
pro-essional integrity. Some are weak, because they maintain a nar- 
row, “personal gain,” attitude. The strong links are building for the 
profession of Nurse Anesthetists a place that is secure and enviable. 
The weak links are taking advantage of all that has been established 
and, at the same time, undermining and deterring the building. 

Who are these weak links? They are those among us who, appar- 
ently, are working for personal advantage only, making unreasonable 
demands on hospital administrators and patients. Exorbitant salaries 
and short hours are paid for by the patient, often to the embarrassment 
of the administrator, who must raise rates in order to meet the demands 
of certain anesthetists. Some weak links are arrogant and dictatorial 
with the surgeons, ignoring the fact that, if understanding and com- 
promise cannot be reached amicably between the surgeon and the 
nurse, the opinion of the surgeon must prevail, since his is the ultt- 

mate responsibility. The weak links are those of us who seem to 
forget that, although we have had a year or more of special training 
and have been entrusted with work that entails great responsibility, 
we are still nurses and should not isolate ourselves from other nurses, 
nor express an attitude of “better than thou” toward them. Other weak 
links stay on the sidelines to criticize and question all that is done 
by those who, in addition to having the same busy daily schedule, 
give freely of time, thought and effort to build and maintain for us 
all a place that is strong and secure. 

A weak link here and there along the chain can jeopardize the en- 
tire work of the predominantly strong links. Let us look to our pro- 
fessional ethics, move out of the weak link class, and at least support 
the work of the strong links, if we do not wish to contribute to it.— 


Minnie V. Haas, R.N. 
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better patient cooperation 
"Trilene’ inhalation analgesia 
“Under proper medical supervision, “Trilene’’ may be self administered by the patient, adult 
_ er child, with relatively wide margin of safety.'? Im OpsrerRics, relief of pain has been 
_ found highly satisfactory when “Trilene” was employed with a suitable inhaler either alone 
during labor, or in association with pudendal block or low spinal anesthesia for delivery.” 
IN MINOR SURGERY, ‘‘Trilene’ analgesia has also been successfully employed for relief of 
pain during the treatment and management of burns, suturing of lacerations, removal of 
painful dressings, cystoscopies, biopsies, and orthopedic manipulations.'* : 


COUNCIL ON 
awe 


With “Trilene,” self administered with a suitable inhaler, induction of analgesia is usually 
- smooth and rapid with minimum or no loss of consciousness. If unconsciousness occurs, 
__. inhalation is automatically . Nausea and vomiting seldom occur. “Trilene” is 
recommended for analgesia only, not for anesthesia nor for the induction of anesthesia. 
inephrine is contraindicated when “Trilene’ is employed. “Trilene” is nonexplosive. 

- “Trilene” is supplied in $00 ce. containers, 15 cc. tubes, and 6 cc. ampuls. 
_ Literature available on request. 
Brown, and Feblman, B. Missourl Med. 50:009 (Aug) 1958. 


2. Stephen, C. R., Nowill, W. K., and Martin, R.: Anesthesiology 13:646 { Nov.) 1952. 
Flowers, C. E,, Je. Am. Obst. & Gynec, 65:1027 (May) 1953. 
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Hope for an Age of Analgesia 


John S. Lundy, M.D. * 
Rochester, Minnesota 


On the morning of July 30, 
1953, I had the opportunity to 
administer dolitrone (previously 
MRD-125)!** intravenously to a 
volunteer male subject. Of 
course, I gave it very slowly to 
begin with and often I asked the 
subject how he felt. He replied 
that he had a feeling of inebria- 
tion. When the dose still was 
relatively small, I noticed that 
pricking the skin of his forearm 
with pins did not cause him to 
move his arm. This led me to 
hope that a small dose of this 
drug would produce cutaneous 
analgesia. Finally the dose be- 
came sufficiently large to produce 
anesthesia. 

That afternoon I used the drug 
in 2 cases of dental extraction. 
During the operations these pa- 
tients would open their eyes or 
would swallow on command, yet 


1. Anesthetics, Local and General. Chemi- 
cal & Engineering News. 32:1323 (Apr. 5) 
1954. 

2. Lundy, J. S.: 110 Years of Anesthesia. 
J. M. A. Georgia. 43:195-200 (Mar.) 1954. 


Read at the meeting of the American Asso- 
ciation of Nurse Anesthetists, Chicago, Illinois, 
September 16, 1954. 

Section of Anesthesiology and Intravenous 
Therapy, Mayo Clinic and Mayo Foundation. 
The Mayo Foundation is a part of the Grad- 
uate School of the University of Minnesota. 


afterward they had no memory 
of what had been done. Very 
shortly after administration of 
the drug had been discontinued, 
each of them was fully awake and 
could put his finger on his nose, 
or nearly on his nose. From then 
on, when I could obtain the drug, 
I continued to use it for extrac- 
tion of teeth and for other opera- 
tions. | now have used it in 130 
cases. 

The state just described was 
not new in my experience. Occa- 
sionally in the previous 30 years 
I had produced it by adminis- 
tering, in the same case, reduced 
quantities of several drugs. A\l- 
ways I had sought the state, 
primarily because small doses 
meant safety for the patient. 
With the use of dolitrone, I rec- 
ognized a quality of this much- 
sought state that was superior to 
what I had experienced and I 
tried to think of a name for it. 
The best I could do was to call 
it by a name which means various 
things to various people. I called 
it “analgesia” or “general anal- 
gesia®.” If anyone can come up 


3. Lundy, J. S.: Will There Be an Era of 
Analgesia? (Editorial.) Journal-Lancet. 74:155 
(Apr.) 1954. 
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with a better term, all who are 
concerned with the subject will 
be grateful. 

In the opening paragraph, it 
was said that when the dose of 
dolitrone was increased, anesthe- 
sia resulted. Thus, anesthesia 
can be produced with this drug 
alone but the dose can be greatly 
reduced if hyatrobal and metha- 
done hydrochloride given 
before operation, and if a mixture 
of 80 per cent nitrous oxide and 
20 per cent oxygen is adminis- 
tered during the operation. N1- 
trous oxide is definitely analgesic 
and dolitrone in a small dose is 
analgesic. Any nausea that might 
follow use of dolitrone is fore- 
stalled by the hyatrobal, and the 
methadone hydrochloride im- 
proves the quality of the analge- 
sia. Generally speaking, when 
this combination of drugs has 
been administered for dental ex- 
traction analgesia has been of 
approximately 1 minute’s dura- 
tion for each 1.5 ce. of a 2.5 per 
cent solution of dolitrone. The 
largest dose that I have used 
has been 1875 mg. in 2 hours. In 
this case an abdominal operation 
was performed. A feature I had 
not experienced before was that 
the normally tubular intestine 
seemed to be flat and peristalsis 
seemed to be absent. The bowel 
was packed off into the upper 
part of the abdomen and did not 
protrude into the lower part 
until the pack was removed. This 
was the more remarkable be- 
cause the abdominal muscles 
were so poorly relaxed that a 
self-retaining retractor was used 
to separate them satisfactorily. 

A dental surgeon told me that 
he believed there was less bleed- 
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ing when dolitrone was used than 
when such agents as ether, cy- 
clopropane, ethylene or pentothal 
sodium were employed. Seldon* 
obtained some evidence to sup- 
port this by observing the cap- 
illaries in the rabbit’s ear through 
a Clark window. He found that 
when dolitrone was used the capil- 
laries were smaller than when 
other agents which cause slight 
capillary dilation had been used. 
Unless preliminary medication 
had been given, the skin temper- 
ature of the legs of patients who 
were undergoing dental extrac- 
tion did not increase when dol1- 
trone was used, as it would have 
done if the capillaries had dilated. 

In a few cases I have used 
dolitrone in producing anesthesia 
for hemorrhoidectomy. Of the 
first 6 patients, each of 4 required 
injection of morphine post- 
operatively and 2 required none. 
Five of these patients had been 
given hyatrobal and methadone 
hydrochloride preliminary 
medication and 1 had received 
pentobarbital sodium (nembutal 
sodium) 3 grains (0.2 gm.) and 
morphine sulfate 1/6 grain 
(0.01 gm.). The dolitrone was 
given with the patient lying face 
down and with the hips elevated 
on a kidney rest. Because the 
anal sphincter did not relax, 2 cc. 
(6 gm.) of solution tubocurarine 
chloride was administered intra- 
venously; relaxation was then 
satisfactory. Why these patients 
were so comiortable after oper- 
ation is not clear and this effect 
must be investigated. 


4. Seldon, T. H.: The Effect of General 
Anesthetic Agents on Small Blood Vessels. 
Thesis, Graduate School, University of 
Minnesota, 1940. 
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Collateral effects of dolitrone 
are largely favorable. It has but 
slight effect on blood pressure or 
respiration. electrocardio- 
gram gives evidence of only very 
little change in cardiac activity. 
When a very small dose of the 
drug has produced analgesia, 
electro-encephalograms resemble 
somewhat those produced by 
pentothal; when a large dose 
has produced surgical anesthesia, 
the pattern resembles that pro- 
duced by cyclopropane. If intu- 
bation is necessary in a case in 
which anesthesia has been 
brought about by administration 
of dolitrone, laryngospasm is not 
likely to occur when the epiglot- 
tis has been picked up by the 
laryngoscope. 

At first, the weakly acidic, 
powdered drug was dissolved in 
1:500 solution of sodium hydrox- 
ide to make a 2.5 per cent solu- 
tion, the pH of which was 11.4. 
This is more alkaline than a 2.5 
per cent solution of pentothal 
sodium, of which the pH is 10.4. 
The second shipment consisted 
of a 10 per cent suspension of the 
drug in polyethylene glycol. As 
compared with the powder alone, 
the suspension went into solution 
much more rapidly. This solu- 
tion, moreover, when diluted until 
it is as weak as 0.25 per cent, 
will remain stable for 2 to 4 
hours; thus it can be adminis- 
tered by intravenous drip. 

It has been possible to inject 
the suspension directly into the 
blood stream, without putting it 
into solution first. Since this can 
be done use of an alkaline solvent 
may not be necessary. Moreover, 
a technic has been worked out for 
intramuscular injection of the 
suspension. This opens new pos- 
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sibilities for use of dolitrone. 
experience with intravenous and 
intramuscular injection of the 
suspension is very limited. 
Enough is known of these pro- 
cedures, however, to show that 
the effect of one is unlike the 
effect of the other and that the 
effect of either differs from that 
obtained when the drug is in- 
jected intravenously in solution. 

My initial experience with the 
drug indicated that it might be 
an unusually efficient cutaneous 
general analgesic. I hoped, then, 
that it would be useful in re- 
lieving the pain of burned pa- 
tients. Now Dr. Paul H. Lorhan, 
of the University of Kansas 
Medical Center, Kansas City, 
Kansas, has written to me about 
a girl 3 years of age, 25 per cent 
of whose body sustained third 
degree burns on March 29, 1954. 
For changing the dressings, cy- 
clopropane was used once with- 
out employment of an intratra- 
cheal tube and once with use of 
such a tube. Trichlorethylene 
proved unsatisfactory as an anal- 
gesic. Then dolitrone was ad- 
ministered intravenously with en- 
tire satisfaction; pain was allayed 
and the child was able _ to 
straighten her leg on command. 

Also, Dr. Lorhan and I used 
dolitrone in one case of fracture. 
A woman, 73 years of age, who 
had a fractured hip, also needed 
some teeth extracted while she 
was in hospital. While analgesia 
was being induced, the patient 
remarked that for the first time 
the pain in her hip was gone. She 
required much more of the drug 
for extraction of the teeth than 
for relief of the pain in her hip. 

In this brief presentation, I 
have spoken most of a particular 


preparation, dolitrone. That is a 
trade name. There is no other 
name for the preparation as yet. 
I believe it is a good preparation. 
Nevertheless, and I spoke of this 
earlier, my mind has been less 
on a particular drug than on 30 
years during which I have hoped 
to administer various therapeutic 
substances in such combinations 
that the dose of each could be 
decreased, the safety of the pa- 
tient increased and his conscious- 
ness retained, at least in part. I 
have not been alone in this hope. 
A few persons as old as I, and 
many younger, have shared the 
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hope. Some of them have been 
surgeons, some _ nurse-anesthe- 
tists, some pharmacologists, some 
pharmaceutical manufacturers, 
and some anesthesiologists. If, 
as seems possible, the introduc- 
tion of dolitrone has introduced, 
also, the long-sought age of what, 
thus far, must be called “anal- 
gesia’” or “general analgesia®,” 
we all shall gain, but greatest 
gainer of us all will be, as he 
should be, the patient in our 
hands. 


5. .Lundy, J. S.: After a Century of Anes- 
thesia, Will Analgesia Take Over? Un- 
published data. 
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Controlled Induced Hypotension 


Donald E. Hale, 
Cleveland 


Controlled induced hypotension 
is used for four purposes: (1) to 
reduce blood loss and conserve a 
patient’s blood, (2) to provide a 
clear field unobstructed by blood, 
(3) to reduce brain edema, and (4) 
to reduce the tension in large vessels 
which are being operated upon. 

The conservation of blood is de- 
sirable in any operation in which 
blood loss may be sufficient to de- 
mand replacement by transfuston. 
It was a problem even before the 
advent of elective surgery. The 
stanching of hemorrhage by vari- 
ous means was practiced by the 
ancients. The tourniquet, boiling 
oil, and finally the ligature repre- 
sented advances in the control of 
hemorrhage. 

The need for saving blood is in- 
dicated in the following table which 
gives the average blood loss in some 
of the standard operations as re- 
ported by several different 
authors. 


Operation Blood Loss (cc) 
Craniotomy 803 
Radical Mastectomy 690 
Thoractomy 1558 
Operation on bile ducts 460 
Nephrectomy 484 
Hysterectomy 358 


Read before the Twenty-first Annual Meet- 
ing of the American Association of Nurse 
Anesthetists, Chicago, September 16, 1954. 

*Department of Anesthesiology, The Cleve- 
land Clinic Foundation, and the Frank E. 


Bunts Educational Institute, Cleveland, Ohio. 


The conservation of blood is 
especially important in extensive 
operations in which even the exer- 
cise of great care does not prevent 
the loss of considerable blood. Such 
an operation is the pelvic exentera- 
tion for malignancy of the uterus. 


The clear field is especially desir- 
able in intracranial procedures and 
in the fenestration operation 
Among the intracranial lesions, ol- 
factory groove meningoma and in- 
tracranial aneurysm are conditions 
indicating controlled hypotension. 
The olfactory groove meningoma 
obtains its blood supply from below, 
a site inaccessible to the surgeon 
until the growth has been removed. 
The intracranial aneurysm may be 
ruptured suddenly during opera- 
tion and flood the whole field with 
blood which completely obscures 
the bleeding point. 


The reduction of brain edema is 
of considerable value whenever it 
is encountered during intracranial 
surgery. 

The dissection about a _ patent 
ductus arteriosus is greatly facili- 
tated by induced hypotension. 


Hypotension is induced by one 
of three methods: arteriotomy, 
spinal anesthesia, or the use of 
ganglioplegic drugs. 
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Blood pressure depends upon (1 ) 
cardiac output, (2) peripheral re- 
sistance, (3) blood volume, (4) 
blood viscosity, (5) vessel elasticity. 
The first three of these factors can 
be modified artificially in order to 
reduce blood pressure during sur- 
gery. Blood pressure is maintained 
under normal circumstances and 
during periods of stress chiefly by 
the cardiac and vascular reflex 
mechanism. Impulses the 
carotid sinus and aortic arch, and 
also depressor fibers from the vagus 
nerve, send impulses to the cardio- 
inhibitory center, the cardio-accel- 
erator center, the vasodilator cen- 
ter, and the vasoconstrictor center, 
all of which are located in the me- 
dulla. These centers, in turn, send 
impulses to the heart and blood 
vessels. Those which go to the 
heart control the rate and force 
of the contractions, while those to 
the vessels control their caliber. 
Thus, these two inter-related mech- 
anisms help to keep the cardiac out- 
put and the capacity of the vascular 
tree in such relationship that blood 
pressure is maintained in spite of 
loss of blood volume. 

Blood pressure is reduced by de- 
liberately causing a discrepancy be- 
tween the blood volume and _ the 
capacity of the vascular tree. The 
vascular tree and the blood volume 
may be likened to a toy long-necked 
balloon filled with fluid which ex- 
tends up into the neck. The level 
of the fluid in the neck of the bal- 
loon can be reduced either by thin- 
ning out the wall of the balloon, 
which will reduce its elasticity, or 
by withdrawing some of the fluid 
from the balloon. The former sit- 
uation is analogous to  hypo- 
tension by vasodilatation, and 
the latter to hypotension § by 
arteriotomy. 
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There is a regular downward 
gradient of blood pressure as the 
blood passes from the arteries to the 
arterioles to the capillaries and to 
the veins. The greatest drop of 
blood pressure occurs as the blood 
passes through the arterioles (from 
about 100 to about 30 mm. of mer- 
cury). In the capillaries the pres- 
sure falls from 30 to 10, and in the 
veins it falls to zero or below. In 
arteriotomy hypotension, however, 
the blood pressure falls from the 
level in the large arteries to a very 
low value—perhaps 5 mm. of mer- 
cury in the arterioles, which greatly - 
decreases tissue perfusion. On the 
other hand, in vasodilatation the 
mean pressure in the arteries falls 
to a low level, and this is maintained 
fairly well throughout the arterioles 
and capillaries. 

Arteriotomy’ is carried out by 
introducing a two-limbed_ can- 
nula into the radial artery. One 
limb of this cannula is connected 
by a rubber tube to a bottle contain- 
ing ACD solution in which blood is 
collected. Through the other limb 
the blood is reintroduced into the 
artery of the patient during surgery, 
if needed, or otherwise at the end 
of the procedure. The patient is 
thus given an arterial transfusion 
of his own warm, well-oxygenated 
blood whenever necessary to com- 
bat a dangerously low blood pres- 
sure. The effectiveness of arterial 
infusion can be demonstrated by the 
injection of a radiopaque mate- 
rial into the brachial artery of a 
dog in which the blood pressure has 
been reduced to 20 mm. of mercury 
by bleeding. After the injection of 
10 ce. of this fluid an x-ray demon- 


1. Gardner, W. James and Hale, Donald E., 
Arterial Bloodletting During Operation As 
Aid In Hemostasis, The American Journal of 
Surgery, Vol. LXXIX, #5:635-644, May 1950. 
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strates complete filling of the coro- 
nary arteries, the carotid arteries 
and the vertebral arteries, thus 
showing that such an arterial in- 
fusion immediately restores circula- 
tion to the myocardium and to the 
brain. 

Hypotension by vasodilatation 
may be accomplished by spinal an- 
esthesia,” by ganglion block,® or 
by agents which act directly on 
blood vessel musculature. Spinal 
anesthesia causes preganglionic 
block by anesthetizing the spinal 
nerve filaments before they coalesce 
into the posterior spinal nerve root. 
Ganglionic block is carried out by 
use of hexamethonium. Arfonad,* 
which has some ganglion blocking 
effect also, is used to cause paralysis 
of the muscle in. the blood vessel 
wall. 

The dangers of hypotension are 
the result of the effect of low blood 
pressure upon different body sys- 
tems. Cardiac arrest readily results 
if the myocardium is deprived of 
its oxygen supply for short periods 
of time. Decortication of the cere- 
brum follows brain anoxia of three 
to five minutes duration. Longer 
periods of hypotension may cause 
margination of platelets in the blood 
vessels followed by the formation 
of a thrombus and embolism. An- 
other result of long continued hypo- 
tension is damage to, and dilata- 
tion of, the capillary vessels. Still 


2. Grifiths, H. W. C., -and Gis: 
Thoraco-Lumbar Splanchnicectomy and Sym- 
pathectomy: Anaesthetic Procedure, Anaes- 
thesia 3:134-146 Oct. 1948. 

3. Enderby, G. E. H. and Pelmore, J. F., 
Controlled Hypotension ard Postural Ischae- 
mia to Reduce Bleeding in Surgery; Review of 
a, Cases, The Lancet 1:663-666, May 24, 


4: Nicholson, M. J., Sarnoff, S. J., Crehan, 
Intravenous Use of A Thiophanium 
Derivative (Arfonad-RO 2-2222) For The Pro- 
duction of Flexible and Rapidly Reversible 
Hypotension During Surgery, Anesthesiology 
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longer periods of hypotension 
may lead to the development of 
the lower nephron syndrome or to 
central necrosis of the liver. The 
time required to produce the con- 
ditions just enumerated is of con- 
siderable importance in assessing 
the safety of hypotension. Pro- 
found hypotension of several 
minutes duration may cause car- 
diac arrest and irreparable 
damage to the brain, while the liver 
and kidneys escape injury complete- 
ly and would function without inci- 
dent if the heart and brain could 
be restored to normal function. On 
the other hand, prolonged periods 
of moderate hypotension of, for 
example, 40 mm. of mercury mean 
pressure for a period of two or 
three hours, may not seriously 
damage the brain and heart, while 
causing conditions in the liver 
and kidneys which are not revers- 
ible. It is obvious, therefore, that 
both the duration of the hypoten- 
sion and the level of the blood 
pressure must be considered. In 
making certain that controlled 
hypotension is to be safe, there- 
fore, limitations must be put upon 
both the level and the duration 
of hypotension. 

It is important to have an accu- 
rate means of reading blood pres- 
sure at low levels. In circumstances 
in which the blood pressure cuff 
and stethoscope fail, it is useful to 
have a manometer actually con- 
nected into the blood stream. A 
sterile mercury manometer can be 
used for this purpose, or an aneroid 
manometer, if kept upright and sep- 
arated from the fluid by a volume 
of air, will read arterial pressures 
satisfactorily. 

Speed infusion may be helpful 
in restoring failing blood pressure. 
The administration of blood or 


fluids may be accelerated by air 
pressure, by syringe, or by gravity. 
Blood may be administered rapidly 
through a large needle in an artery 
or vein by applying a measured air 
pressure to the flask containing the 
fluid. The danger of air embolism 
is great unless a safety dropper of 
some type is used which shuts off 
the flow of blood as soon as the flask 
is empty. Another satisfactory 
means of giving fluids rapidly is 
by the use of a 10 ce. ring syringe 
and either a three-way stop cock 
or a set of two valves. This method 
is particularly valuable in children 
in whom it may be desirable to give 
accurately measured quantities of 
blood at intervals. A third method 
of giving blood rapidly is by raising 
the vessel containing the fluid 6 or 
8 feet above the patient, thus build- 
ing up considerable pressure in the 
tubing. When any method of speed 
transfusion is used it may be im- 
portant to warm the blood, as cold 
blood may cause spasm of the ves- 
sel and interference with a free 
flow. This can be accomplished 
readily by passing the blood through 
a length of plastic or rubber tubing 
which is laid in a basin containing 
water at a temperature of 100 de- 
grees FF, 


HYPOTENSION BY 
SPINAL ANESTHESIA 


Spinal anesthesia (particularly 
continuous spinal anesthesia) is 
well suited to providing hypoten- 
sion. It is most appropriate when it 
can also supply the anesthesia in the 
field of surgery. Spinal anesthesia 
solution is injected through a cath- 
eter placed within the subarachnoid 
space and the use of 100 or 150 mg. 
of procaine ordinarily will give a 
satisfactory drop in blood pressure. 
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This can be maintained by repeated 
injections as necessary. 


ARTERIOTOMY HYPOTENSION 


In a series of 50 cases of hypo- 
tension by arteriotomy the quantity 
of blood varied from 800 cc. to 
3000 cc. The small quantity of 
blood was withdrawn from a 
woman of 106 pounds on whom a 
craniotomy was being performed. 
It is obvious that there is some 
loss of blood during a craniotomy 
and, in this case, this was added 
to that which was withdrawn 
from the radial artery. This may 
account for the satisfactory 
hypotension resulting from the rela- 
tively small withdrawal from the 
radial artery. The 3000 cc. was 
withdrawn from a man weighing 
225 pounds undergoing operation 
for fenestration. In this operation 
the blood loss was very slight and, 
accordingly, a larger quantity of 
blood had to be withdrawn in order 
to provide hypotension. 

The duration of hypotension is 
of great importance to the safety 
of the patient. The time in this se- 
ries of 50 patients varied from zero 
(as soon as the blood had been 
withdrawn it was returned) to 130 
minutes. The longest duration of 
the hypotension occurred in a 
patient having a fenestration, and 
during this time a considerable 
amount of his blood volume was 
made up by the passage of fluid 
from the tissue spaces into the 
blood stream, so that the blood 
pressure was not dangerously low 
during this long period. 

The average data of 50 proce- 
dures is of considerable interest and 
is shown in the following table: 
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Average Data on 50 Procedures 


(Arteriotomy Hypotension ) 


Amount of Fall in Time re- Time that 
blood with- Mean BP quired blood re- 

y drawn ce. mm. Hg. for with- | mained out- - 
drawal side body 
minutes minutes 

1742.6 43.5 29.4 25.7 


HYPOTENSION BY (GANGLIOPLEGIA 


' Hexamethonium is the most pop- 
ular drug for inducing hypotension 
by ganglioplegia. It is given in doses 
of 25 to 50 mg. and additional doses 
may be necessary. The blood pres- 
sure usually falls to a satisfactory 
level (70-80 mm. of mercury) in 
about five minutes, although some 
patients, particularly normotensive 
young adults, may fail to respond 
satisfactorily. 


HYPOTENSION BY VASOPLEGIA 


Arfonad acts on the ganglia, but 
perhaps even more on the muscula- 
ture of the vessel wall itself. It is 
given intravenously in a_ solution 
(dextrose 5% in water) containing 
one milligram per cc. A prompt fall 
in blood pressure is produced, and 
can be maintained by a careful ad- 
justment of the rate of flow. When 
the administration of the drug is 
discontinued the blood pressure 
usually returns to normal within five 
minutes. 


COMBINED ARTERIOTOMY 
AND GANGLIOPLEGIA 


It has been shown experimen- 
tally that the withdrawal of 10 per 
cent of a dog’s blood will cause a 
drop in blood pressure which is 
restored, and over-compensated 
for, by the re-injection of this 
blood a few moments later. 
During the short period of hypo- 
tension there is a tendency for the 
blood pressure to return to normal 
from the point to which it 
dropped immediately upon the 
withdrawal of the blood. How- 
ever, after the administration of 
hexamethonium, which causes a 
ganglionic block accompanied by 
vasodiJatation, the withdrawal of 
10 per cent of the animal’s blood 
causes a more marked drop in blood 
pressure than before, and this is 
sustained without incident until the 
blood is returned to the animal. 
This procedure has been used clini- 
cally, as well as in the laboratory, 
and provides a highly controllable 
means of hypotension in circum- 
stances during which it may be 
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necessary to have a very low blood 
pressure for a very short period of 
time. 

At the end of operation it is 
essential that the blood pressure be 
returned to normal before the in- 
cision 1s closed, so that all the bleed- 
ers can be properly controlled. This 
may be accomplished by the re-in- 
jection of the blood withdrawn in 
arteriotomy, or by the wearing off 
of, or counteracting of, hexame- 
thonium or Arfonad by the admin- 
istration of a vasopressor. Another 
method, which has been used on a 
few occasions, is the rapid arterial 
injection of 500 to 1000 cc. of sa- 
line, which gives a temporary rise 
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in blood volume with an accom- 
panying return of blood pressure 
to normal, during which the sur- 
geon can control any. bleeding 
points. Thereafter, the blood 
pressure falls again, as the saline 
rapidly leaves the vessels, and a 
slow return of blood pressure 
ensues. 


CONCLUSION 


Hypotension by different methods 
is a safe, a valuable, and, under 
some circumstances, even an essen- 
tial procedure. The safety depends 
on close observation and control, 
and a safe blood pressure level main- 
tained as short a time as possible. 
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The Negro as an Anesthetic Risk 


Mary F. Poe, M.D. * 
Memphis, Tennessee 


The apparent peculiar liability of 
the negro to sudden death under 
anesthesia has been noted by many 
observers. Sharp differences be- 
tween mortality rates in white and 
negro patients have been recorded.” 
These observations suggest there 
are specific risks involved in the 
administration of anesthesia to 
these individuals. We wish to indi- 
cate some of the elements of this 
topic with which we are particularly 
familiar and to call attention to the 
pitfalls which may trap the unwary. 


DISEASES AFFECTING THE 
TRANSPORT SYSTEM 


First, let us consider the diseases 
which affect the transport of physio- 
logic gases and clinical condi- 
tions which increase vulnerability 
to hypoxia, a state which is 
potential in every anesthetic 
administration. 

CARDIOVASCULAR DISEASE: ‘The 
prevalence of cardiovascular dis- 
ease is notorious, arteriosclerosis 
and hypertension being the main 
causes. Heart disease is of greater 
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*From the Department of Anesthesiology, 
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see, Memphis, Tennessee. 


incidence than in the white race, 
occurs at a younger age, pursues a 
more rapid course and has a higher 
mortality rate. A hypersensitive 
vasomotor system renders these 
individuals especially liable to the 
development of essential hyperten- 
sion. The course of vascular dis- 
ease frequently is of the fulminating 
type, death occurring early from 
what often appears to be a combined 
insufficiency of heart, kidneys, and 
brain.® 

Cardiologists agree that, in the 
presence of heart disease, the risk 
is increased in proportion to the 
extent with which the patient’s ac- 
tivities are limited by his cardiac 
condition. This is a measure of his 
cardiac reserve, which is the im- 
portant factor in evaluation. The 
ability of the heart to withstand the 
stress of a surgical operation de- 
pends upon whether or not this 
extra demand exceeds its reserve 
capacity.® If the cardiac patient has 
been free from symptoms suggest- 
ing myocardial insufficiency, func- 
tional capacity generally is adequate 
and anesthesia and operation are 
well tolerated. On the other hand, 
reserve is frequently inadequate and 
risk is increased in certain types of 
heart disease which are likely to 
cause sudden death.* 8 
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The two factors which may seri- 
ously embarrass the cardiac patient 
during operation are hypoxia and 
hypotension. Even a slight degree 
of hypoxia is poorly tolerated by 
the cardiac patient. Myocardial 
hypoxia, if long continued, will 
cause signs of myocardial insuff- 
ciency in patients who previously 
showed no signs of heart failure. 
In coronary heart disease the oxy- 
gen supply to the myocardium may 
be adequate at rest, but if hypoxia 
should occur during anesthesia, 
acute coronary insufficiency, with 
cardiac infarction or ventricular 
fibrillation, may ensue. Shock is 
more serious in individuals with 
cardiovascular disease than in nor- 
mal patients. The circulatory 
system has lost much of its com- 
pensatory mechanism through 
teriosclerosis and degeneration. In 
the presence of hypertension and 
sclerotic changes in the peripheral 
vessels, a moderate degree of pe- 
ripheral vascular collapse may result 
in serious impairment of the func- 
tioning of vital organs.® ** 1° 

No generalization can be made 
regarding the choice of anesthesia 
for the cardiac patient. All methods 
have been condemned at one time 
or other. There is agreement on one 
point: the avoidance of hypoxia of 
any type is of such importance that 
it allows for no modification.® 


SICKLE CELL DISEASE: That sic- 
klemia at times is responsible for 
otherwise unexplained deaths fol- 
lowing anesthesia and other states 
which produce a lowering of oxygen 
tension is now recognized.!* 

Sickle cell disease is a chronic 
disease varying in severity and in 
age of onset. Figures for the Ameri- 
can Negro approach an incidence 
of eleven per cent. Within the group 
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who inherit the sickling trait, ap- 
proximately one in forty has sickle 
cell anemia. Findings indicate that 
sickling depends upon an hereditary 
factor, the presence of a sufficient 
quantity of abnormal hemoglobin 
within the erythrocyte. One of the 
characteristics of the abnormal 
hemoglobin found in sickle cell dis- 
ease is that it crystallizes on deoxy- 
genation and goes back into a solu- 
tion on oxygenation. The crystals 
forming within the red cells distort 
the cell membrane and cause the 
cells to assume multipointed shapes 
called “sickle cells.”” These forms 
produce “‘log-jams’”’ in the blood ves- 
sels and cause circulatory stasis. 
Stasis in turn favors hypoxia, which 
exaggerates the sickling process, 
thus producing a vicious cycle.!* 
Patients with sickle cell anemia 
usually have manifestations of the 
disease in infancy. There is chronic 
anemia and jaundice throughout 
life. These people are subject to 
recurrent febrile and painful ill- 
nesses called “crises” which are best 
explained by obliterative vascular 
lesions. Death usually occurs dur- 
ing childhood or in the early adult 
years. As a rule, patients with the 
sickle cell trait have no symptoms 
or clinical signs related to their 
inherited abnormality. However, 
under hypoxic conditions, manifes- 
tations of the disease will develop.'” 
The red cells are extremely vul- 
nerable to hypoxia, a’ condition 
which is potential in every anes- 
thetic administration. Low oxygen 
tension may be produced by in- 
creased metabolism, as occurs in 
fever or exercise. Congestive heart 
failure, mild transfusion reactions, 
high altitude flying, and peripheral 
circulatory failure induce hypoxic 
states and accelerate the sickling 
phenomena. Individuals who have 
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suffered from various types of 
trauma which have produced shock 
and who eventually undergo general 
anesthesia after recovering from 
shock, often succumb for reasons 
that are altogether vague from 
clinical observation. Profound sic- 
kling will be the only pertinent 
finding at post mortem examina- 
tion.!* 

That there is no anesthetic method 
without hazard for sicklemic pa- 
tients is evidenced by the fact that 
all types have been listed as contra- 
indicated. This would seem to pre- 
clude anything but faultless conduct 
-of the most suitable anesthetic pro- 
cedure.}” 


RESPIRATORY INSUFFICIENCY 


Now let us consider the technical 

aspects of handling these patients, 
who are peculiarly vulnerable to 
hypoxic states. 
Signs oF Hypoxia AND HypeEr- 
CARBIA: In the average patient who 
is not under the influence of de- 
pressant drugs, the clinical signs of 
asphyxia may be easily recognized. 
In the anesthetized patient, the gen- 
eral signs and symptoms of oxygen 
want and of carbon dioxide excess 
are obscured. The warning signs of 
hypercarbia and of hypoxia vary 
with the depth of anesthesia and 
with each drug employed. Death 
from acute asphyxia may occur 
without the intervention of such sig- 
nificant developments as a_ slow 
bounding pulse, a gradual arterial 
pressure fall or a period of asphyx- 
ial gasping.*’ 

These manifestations depend 
upon the response of the vagi, the 
cardio-accelerators, the vasocon- 
strictors, the carotid and aortic 
bodies, the carotid sinus and many 
other components, including the 
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hypothalamus and the adrenal 
glands. Most of the anesthetic 
agents commonly employed prob- 
ably depress chemoreceptor re- 
sponse in the lighter planes of 
surgical anesthesia. When these 
drugs are employed to produce 
deeper planes, the medullary cen- 
ters are so depressed that it is 
unlikely that any blood pressure 
or pulse variations would appear 
coincident with severe oxygen 
want.” The effects of preanesthetic 
medication are not generally appre- 
ciated. Certain of these drugs fur- 
ther interfere with the clinical signs 
of hypoxia.’ 

The recognition of carbon dioxide 
retention is especially difficult in 
the presence of depressant drugs. 
This may be due to the fact that 
carbon dioxide in many ways acts 
as an anesthetic agent. The develop- 
ment of its effects often is insidious. 
Moreover, these effects merge im- 
perceptibly with the effects of nar- 
cosis and may be masked entirely 
by the use of depressant drugs.? 

One cannot overemphasize_ the 
fact that in dark-skinned patients 
cyanosis may not be readily de- 
tected. The many shades of black 
and the pigmentation of mucous 
membranes and nail beds add to the 
difficulty of judging changes in 
color. It should be noted that pupil- 
lary changes may be obscured by 
the heavy pigmentation of the iris.* 

These facts may help to explain 


_why even experienced anesthetists 


have allowed irreversible damage to 
develop without recognizing the pe- 
riod of distress.* 
HYPOVENTILATION: The anesthe- 
tist is intimately concerned with 
ventilation because it is essential to 
the patient’s welfare to insure re- 
spiratory sufficiency.’ Hypoventila- 
tion is that state in which there 


is inadequacy in the exchange of 
gas between ambient atmosphere 
and blood because of alterations 
in pressure differentials, volume 
of gas moved or changes in the 
time during which gas is moved. 
In other words, ventilatory -1n- 
sufficiency (hypoventilation) re- 
sults in respiratory insufficiency. 
Hypoventilation interferes with the 
transport of oxygen, carbon dioxide 
and anesthetic gases and vapors. 
This condition leads to hypoxia, 
hypercarbia and inadequate or ex- 
cessive anesthesia. In addition, hy- 
poxia causes excessive mucous 
secretions which further interfere 
with gaseous exchange in_ the 
lungs.‘ 

It is especially important to re- 
member that hypoxia can be com- 
pensated for by increasing the ten- 
sion of oxygen in the respired 
atmosphere, but hypoventilation and 
hypercarbia still may exist. It must 
be reiterated that the patient may 
be in a state of severe hypoventila- 
tion without showing clinically de- 
tectable signs of hypoxia and/or 
hypercarbia.‘ 

A potent source of hypoventila- 
tion is obstruction of the airway, 
the most common and _ pernicious 
complication of general anesthesia.’ 
A valve-type obstruction of the 
upper airway, due to an overhang- 
ing epiglottis, is said to occur very 


rarely. That it does occur we have 


demonstrated to our complete satis- 
faction on several occasions. The 
mechanism of the obstruction con- 
sists of four factors: 1. a soft flex- 
ible epiglottis, 2. muscular relaxa- 
tion during general anesthesia, 3. 
force of gravity when the patient 
is lying on his back, 4. air velocity 
through the larynx. 

Cessation of respiratory exchange 
is the only sign of trouble. No 
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sound is produced. A _ silent ob- 
struction is characteristic of the 
impacted epiglottis. The procedure 
for relief of the obstruction consists 
of the following maneuvers: 
1. Clearing the pharynx of 
foreign material. 

Freeing the epiglottis 

A. Put traction on _ the 
tongue; forcing the base 
of the tongue forward 
draws the epiglottis up 
and frees it. 

B. Digital manipulation of 
the larynx can _ relieve 
the impaction. The epi- 
glottis is lifted from the 
side with the finger. 

3. Artificial respiration with 

oxygen.‘ 11 

A catheter passed translaryngeally 
into the trachea and kept free from 
kinks and with a clear lumen is a 
guarantee against recurrence of ob- 
struction. 


SUMMARY 

To recapitulate, hypoxia is a 
factor of grave importance. The 
negro patient is peculiarly suscep-_ 
tible to hypoxia due to the preya- 
lence of circulatory diseases and to 
the presence of certain physical 
factors affecting the conduct of an- 
esthesia. 

Anesthetists are commonly using 
drugs and technics which tend to 
produce one or more forms of hy- 
poxia. It may not be amiss to men- 
tion the possibilities of harm = in 
heavy premedication, hypotension, 
localized stasis from surgical pos- 
ture, and respiratory depression in- 
herent in the nature of certain 
anesthetic agents. Those patients 
exhibiting relative hypoxia prior to 
operation, no matter what the cause, 
are operative risks. This is because 
the hypoxia already existent is 
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made worse by addition of other 
types of hypoxia through use of pre- 
operative medication and anesthesia, 
and through shock due to various 
causes. The general signs and 
symptoms of hypoxia and hyper- 
carbia are obscured by anesthesia. 
The use of certain premedicant 
drugs in doses which may mask the 
signs of asphyxia are dangerous. 
In dark-skinned patients cyanosis 
may not be readily detected and 
pupillary changes may be obscured 
by heavy pigmentation of the iris. 
One must be aware of the possi- 
bilities to foresee and forestall them. 

The gravest danger to the patient 
is the possibility of poor respiratory 
exchange. Many of the fatal com- 
plications produce damage by inter- 
fering with transport of oxygen and 
carbon dioxide in the body. Expert 


application according to the pa- 
tients’ needs is sine qua non of safe 
and satisfactory anesthesia. 
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The Shorter Acting Muscle Relaxants 


Robert B. Sweet, M.D. * 
Ann Arbor 


The clinical introduction of 
Curare as a muscle relaxant by 
Griffith’ in 1942, opened the 
gates to investigators and the 
stampede was on to _ produce 
newer and better natural and syn- 
thetic agents which were capable 
of effecting muscle relaxation. 
Some of these agents have proved 
to be less desirable than the orig- 
inal Curare, while others are defi- 
nite improvements. At any rate, 
the introduction of muscle relax- 
ants appears to be a significant 
development in Anesthesia. 

Originally all drugs which pro- 
duced muscle relaxation were 
known as “Curare-like” drugs. 
It is now known, however, that 
one may produce muscle relax- 
ation by an entirely different 
method than that used by Curare. 
Consequently, we now speak of 
this group of drugs as “muscle 
relaxants” rather than ‘“Curare- 
like,” although Curare still holds 
its position as the drug for stand- 
ard comparison. 

In order to understand the 
mode of action of the muscle re- 
laxants, it is well that we review 
briefly one theory of neuromus- 
cular transmission.” 


Presented at the 2lst Annual Convention 
of the A.A.N.A. on September 16, 1954, in 
Chicago. 

*Chairman, Department of Anesthesiology, 
University Hospital, University of Michigan, 

nn Arbor. 


If we consider a single motor 
nerve and muscle in the body, 
we note that they both have the 
property of transmitting a wave 
of excitation which eventually 
ends in the contraction of the 
muscle fiber. This. action in both 
the nerve and muscle fiber is 
dependent on the fact that. the 
surface membranes are electri- 
cally charged. At rest, the outside 
of the membrane has a positive 
charge with a negative charge 
being inside the membrane. Stim- 
ulation of the nerve results in 
a reduction in the membrane 
potential with the outside of the 
membrane now becoming nega- 
tively charged and the inside of 
the membrane positively charged. 
The membrane is then said to 
have been activated or “depo- 
larized”. This wave of excitation 
continues down the nerve fiber 
with one area depolarizing the 
area immediately ahead of it until 
the nerve ending is reached. The 
depolarization is transient in na- 
ture, rapidly returning to its 
resting state ready to transmit 
another impulse. The nerve fila- 
ments and the muscle tissue make 
extensive contact with one an- 
other, but there is no actual con- 
tinuity of tissue. A’ structure 
known as the “endplate” has re- 
cently received a great deal of 
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attention, and this structure ap- 
pears to fill the anatomical gap 
between the nerve endings and 
the muscle fibers. The exact anat- 
omy of the endplate is not clearly 
understood but it appears that 
the impulse from the nerve re- 
sults in the production of acetyl- 
choline, which serves as a chemi- 
cal transmitter and “depolarizes”’ 
the endplate, thereby producing 
a potential known as the “end- 
plate potential”. When this po- 
tential reaches a certain critical 
level it “depolarizes” the mem- 
brane of the muscle fiber, setting 
up a muscle action potential with 
a muscle contraction resulting.® 

Cholinesterase is an enzyme 
which is also found in high con- 
centration at the motor endplate. 
This enzyme rapidly destroys 
acetylcholine to insure that the 
acetylcholine normally released 
at each nerve impulse gives rise 
to only a single muscle response 
and does not persist in its action. 

Bearing in mind the foremen- 
tioned theory of neuromuscular 
transmission, it is possible to 
account for four main methods 
of producing neuromuscular block 
and thereby muscle relaxation.* 


A. “Competitive” Block. — If 
one introduces a substance into 
the body which has an affinity 
for the receptors at the endplate 
similar to that of Acetylcholine, 
one could lessen the effectiveness 
of Acetylcholine through the com- 
petition for receptor site and 
thereby render a given quantity 
of Acetylcholine less active. The 
endplate potential would then 
not be sufficient to result in a 
propagation of the wave across 
the bridge from the nerve to the 
muscle fiber and the muscle 


241 


would not contract. 

In order to counteract this 
block, one may introduce a drug 
which inhibits the action of Cho- 
linesterase — an Anticholineste- 
rase—such as Tensilon or Neo- 
stigmine. By blocking the action 
of Cholinesterase, which nor- 
mally destroys Acetylcholine, the 
level of Acetylcholine is allowed 
to build up more quickly to the 
critical level necessary to effect 
depolarization. 


B. Depolarization Block. — 
This type of block is that which 
is produced when one adminis- 
ters a drug that has an action 
similar to Acetycholine but which 
is not destroyed by Cholinester- 
ase. A drug of this type would 
produce depolarization at the 
endplate with propagation of the 
impulses into the muscle fibers 
with contractions resulting. How- 
ever, since the drug is not hydro- 
lyzed at the neuromuscular junc- 
tion, the depolarization persists 
and it is impossible to produce 
another muscular contraction un- 
til the endplate and muscle fiber 


‘have been allowed to repolarize 


and return to the state of rest. 

If one introduces an Antichol- 
inesterase drug in the presence 
of this type of block, the block 
is potentiated rather than antago- 
nized since further Acetylcho- 
line action serves to prolong the 
depolarization. Hence, Tensilon 
and Neostigmine are _ contra- 
indicated in the “depolarization” 


block. 


C. Anti-acetylcholine Produc- 
tion Block.—This type of neuro- 
muscular block could be brought 
about through the administration 
of a drug which would prevent 
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the production of Acetylcholine 
at the myoneural junction, there- 
by eliminating the chemical nec- 
essary for the transmission of the 
impulse from the nerve to the 
muscle. This type of block, at 
the moment, is only of theoretical 
importance, since the drugs now 
known to produce this type of 
block are hardly of practical 1m- 
portance. Botulinum Toxin and 
Procaine supposedly — produce 
their block in this fashion, but 
the block produced by the former 
agent is irreversible, and _ that 
produced by the latter is in the 
toxic range. 


D. Mixed Type _ Block.—The 
fourth type of block which can be 
produced is that resulting through 
the administration of a _ drug 
which does not act in a pure form 
hut rather through a combination 
of A and B. This type of drug 
acts in a competitive fashion 
as well as depolarizing. 
narily the administration of an 
anticholinesterase as an antidote 
for this type of drug will dimin- 
ish, but will not completely abol- 
ish, its blocking characteristics. 

For this discussion, four sepa- 
rate muscle relaxants have been 
chosen: Gallamine ‘Triethiodide 
(IFlaxedil), Decamethonium Bro- 
mide (Syncurine), Benzoquino- 
nium Chloride (Mytolon), and 
Succinylcholine. 


FLAXEDIL 


Klaxedil is a synthetic muscle 
relaxant which acts at the myo- 
neural junction in a competitive 
blocking manner similar to that 
of Curare.” This drug appears to 
be more predictable on a dose 
governed by the patient’s weight 
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than is Curare. The usually rec- 
ommended initial dose is approx- 
imately 60 to 80 milligrams or 1.0 
to 1.5 milligrams per kilogram of 
hody weight. The onset of ac- 
tion of this drug is usually her- 
alded by a tachycardia to about 
1/3 more than the patient’s nor- 
mal heart rate. The tachycardia 
appears to be on the basis of an 
inhibiting action on the cardiac 
vagus and this action persists 
long aiter the relaxing effect of 
the drug is over. There appears 


. to be no significant clinical effect 


on the blood pressure or cardiac 
rhythm. The peak of action oc- 
curs rapidly in 4 to 6 minutes 
with the duration of clinical re- 
laxation being rather short, and 
estimated at 10 to 15 minutes. 
If one measures the respiratory 
volume, however, a_ depressed 
effect can be noted for as long as 
40 minutes. It is important to 
realize that there is a marked 
additive action on_ successive 
doses so that one must cut .the 
size of each repeated dose to ob- 
tain the desired amount of mus- 
cle relaxation. Flaxedil does not 
cause bronchospasm and appears 
to possess no histamine-like ac- 
tion. Flaxedil also differs from 
Curare in that one does not 
observe an appreciable difference 
in effect when used in equal 
doses with [ther or Cyclopro- 
pane. This drug is excreted from 
the body by the kidneys and 
approximately 7O percent of the 
administered dose can re- 
covered unchanged in the urine.’ 
As one could predict from the 
competitive type block which it 
produces, Flaxedil is effectively 
antagonized by Tensilon = and 
Neostigmine. 
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SYNCURINE 


Syncurine is likewise a synthet- 
ic muscle relaxant possessing 
two quaternary nitrogen groups 
separated from one another by 
ten Carbon atoms hence often 
called C-10. This drug differs in 
its method of production of mus- 
cle relaxation from that of Flaxe- 
dil in that it acts through per- 
sistent depolarization as de- 
scribed in B. Syncurine has an 
extremely rapid onset of action 
with a short duration of clinical 
relaxation o: approximately 5 to 
15 minutes. The optimum dosage 
varies from patient to patient 
with an average of 2 to 3 milli- 
grams of Syncurine being given 
as an initial intravenous dose. 
Syncurine possesses no additive 
or cumulative effect in contrast 
to-most of the other muscle relax- 
ants; in fact if one gives a second 
_and equal dose of this agent thirty 
minutes after the initial adminis- 
tration, there is a failure to bring 
about an equal decrease in mus- 
cle tone, thereby demonstrating 
tachyphylaxis to the effects of 
Syncurine on the striated mus- 
cles. Syncurine possesses an ex- 
tremely narrow margin between 
adequate abdominal muscle relax- 
ation and apnea. It does not pro- 
duce major circulatory changes 
nor does it liberate histamine.” 
This drug is excreted from the 
body primarily through the kid- 


neys. Inasmuch as this drug 
produces its relaxing’ effect 
through “depolarization”, it is 


not antagonized or inhibited by 
anticholinesterases, such as Ten- 


silon or Neostigmine. It is of in- 


terest to note that the action of 
Syncurine can be prevented by 
a preceding dose of Tubocurarine. 
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MYTOLON CHLORIDE 


Mytolon is a synthetic muscle 
relaxant which has a somewhat 
slower onset of action than the 
previously discussed agent al- 
though it, too, has a similar dura- 
tion of clinical action of approx- 
imately 10 to 15 minutes. Muilli- 
eram for milligram, the potency 
of this drug is approximately 
equivalant to that of D-Tubocu- 
rarine with the average initial in- 
jection ranging from 9 to 15 milli- 
grams. Repeated injections of 
this drug should be reduced to 
approximately 1/2 the initial 
dose so as not to produce a 
greater activity than one desires. 
Mytolon has one very distinct 
disadvantage and that is that in 
the doses used in clinical anesthe- 
sia, the drug serves as a stimulant 
to the parasympathetic ganglia. 
This stimulation results in exces- 
sive salivation requiring repeated 
large doses of Atropine or Sco- 
polamine to keep the secretions 
under control. The mechanism 
of action of Mytolon is not en- 
tirely clear. It appears to be a 
mixed type action combining the 
“competitive” block and the de- 
polarization block. Mytolon re- 
sembles Curare more than Syn- 
curine in its mechanism of action. 
It is potentiated by Ether and it 
is antagonized to some extent by 
the anticholinesterase drugs such 
as Tensilon or Neostigmine.'® 
Mytolon is excreted by the kid- 
neys with approximately 75 to 80 
percent being recovered un- 
changed in the urine.”! 


SUCCINYLCHOLINE CHLORIDE 


Succinylecholine is an_ ultra- 
short acting relaxant drug. dts 
peak of action occurs in one: or 


two minutes with a duration of 
clinical relaxation normally oc- 
curing for a period of four to 
five minutes following a single 
relaxing dose.’* When it is de- 
sirable to produce muscle relax- 
ation for short periods of time, 
such as for intubation and manip- 
ulative procedures, the drug is 
usually administered in a dosage 
of 20 to 40 milligrams.'* Because 
of its ultra-short action, Succi- 
nylcholine is equally effective in 
producing long term relaxation 
when administered as a 0.1% 
solution by. continuous. drip. 
When administered by the contin- 
uous method, one is able to ti- 
trate the degree of muscle relax- 
ation which is desired and one 
thereby avoids marked  over- 
dosage with its accompanied pro- 
longed apnea. One often sees 
muscle fasciculations following 
the injection of Succinylcholine, 
but these appear to be of little 
clinical significance if the patient 
is asleep when they occur. The 
occurrence of muscle fascicula- 
tions can be decreased if the rate 
of intravenous administration is 
slow. A slight increase in pulse 
rate is a common accompaniment 
of the use of this drug. Succi- 
nylcholine differs from the other 
muscle relaxants in that it is hy- 
drolyzed by Plasma Pseudocho- 
linesterase.’* 1° 

‘There are two known types of 
enzymes which are capable of 
hydrolyzing Acetylcholine in the 
body. One is the so-called “true 
Cholinesterase,” which is located 
predominantly at the myoneural 
junction. It is responsible for 
hydrolyzing the Acetylcholine 
formed at this point. The second 
enzyme, the so-called “Pseudo- 
cholinesterase” or “Plasmacholin- 
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esterase,’ is found primarily in 
the blood stream. It is more non- 
specific in that it will hydrolyze 
a number of ester type com- 
pounds. It is this latter enzyme 
which is responsible for the break- 
down of Succinylcholine as well 
as some of the local anesthetic 
agents such as Procaine. 

Plasma Cholinesterase is dimin- 
ished in patients with low plasma- 
protein levels such as that seen 
in patients suffering from liver 
disease, malnutrition, or severe 
anemias. Also individuals who 
have had excessive contact with 
anticholinesterase insecticides or 
certain specific war gasses may 
also exhibit diminished plasma- 
cholinesterase activity. A num- 
ber of cases with prolonged apnea 
following the use of Succinylcho- 
line have been reported in the 
literature, and most of these in- 
dividuals have been shown to 
have a low circulating Plasma- 
cholinesterase. It has been sug- 
gested also, that patients who 
sustain definite intestinal trauma 
may exhibit a cumulative effect 
of Succinylcholine with prolonged 
apnea.?® 


DISCUSSION 


It is now 12 years since Dr. 
Harold Griffith first introduced 
a muscle relaxant into clinical 
anesthesia. The need for such a 
group of drugs is obvious as one 
observes the rapid acceptance of 
each new agent by anesthetists 
throughout the world. Reviewing 
the history of the introduction of 
each new agent, one notes the 
general pattern of, first, extreme 
enthusiasm followed later by 
lassitude as more and more re- 
ports of toxicity creep into the 
literature. At the moment, the 


244 


November, 1954 


last drug discussed, Succinylcho- 
line, is receiving the greatest 
support, and in our hands we find 
this to be the most successful of 
all the muscle relaxants to date. 
However, even this drug, seem- 
ingly to us the best in the group, 
is far from ideal. The tendency 
is to think of each drug purely 
as a muscle relaxant instead of 
considering its effect on the body 
as a whole. A recent review of 
the deaths associated with anes- 
thesia from ten reasonably com- 
parable departments of anesthe- 
sia reveals that the mere intro- 
duction of muscle relaxants into 
general anesthesia raises the 
death rate to five times that of the 
incidence of death in general anes- 
thesia in the non-muscle relaxant 
group.'’ This is a telling blow to 
even the most. conservative anes- 
thetists. The fact that a common 
cause of death from muscle relax- 
ants was due to circulatory col- 
lapse in this report leads one to 
think that possibly many of the 
deaths were in cases that had 
received “Curare’, which has a 
markedly greater depressant ef- 
fect on the circulation, plus a 
tendency to histamine release 
which the synthetic muscle re- 
laxants do not exhibit. At any 
rate, it would be interesting to 
see a comparison of deaths in pa- 
tients receiving muscle. relaxants 
broken down percentage-wise for 
each specific agent. 

Since the muscle’ relaxant 
group fulfills a real need in the 
operating room, it would seem 
wise to take a conservative atti- 
tude toward the clinical use of 
this group of drugs. It is our 
opinion that these drugs should 
be used with specific indications 
and that they should not be em- 


ployed routinely when _ other 
proven methods are quite ade- 
quate. No drug is ever foolproof 
and the safety in its use rests 
primarily with the individual at 
the head of the table. If the in- 
dividual anesthetist is not able 
to cope with the “unusual” re- 
actions to the drug, it makes 
little difference which muscle 
relaxant is used. In the hands of 
the trained anesthetist, it would 
seem to us that Succinylcholine 
is doubtless an improvement over 
Curare as a muscle relaxant. We 
believe that some muscle relaxant 
will eventually hold a permanent 
place as an adjunct to anesthesia, 
but complete evaluation cannot 
be made at this time for want of 
adequate studies. 


SUMMARY 


1. Stimulation of a motor 
nerve results in the production of 
Acetylcholine at the nerve end- 
ings. The Acetylcholine serves 
as a chemical transmittor and 
“depolarizes” a structure known 
as the endplate. When the end- 
plate potential reaches a given 
critical level, it “depolarizes” the 
muscle fiber, thereby producing a 
muscle contraction. Another en- 
zyme found in high concentra- 
tion at the myoneural junction 
is Cholinesterase. This enzyme 
serves to destroy Acetylcholine 
and prevents a persistent trans- 
mission of nerve impulse. 

2. Four possible methods of 
producing neuromuscular block 
are discussed. They are: (a) 
“Competitive” Block — produced 
by the injection of a substance 
which unites with the receptors 
at the endplate, preventing Acet- 
ylcholine from transmitting the 


245 


246 


impulse to the endplate. D-Tu- 
bocurarine is an example of a 
muscle relaxant acting in this 
fashion; (b) Depolarization Block 
—produced by a drug having a 
similar action to Acetylcholine, 
but one which is not destroyed by 
Cholinesterase. A drug of this 
type produces continuous depo- 
larization at the endplate without 
permitting repolarization; (c) 
Prevention of Acetylcholine Pro- 
duction—a method of producing 
a block which at the moment is 
of only theoretical importance. 
This could be brought about 
through the administration of a 
drug that prevents the production 
of Acetylcholine at the myoneural 
junction, and therefore prevents 
the chemical transmission of the 
impulse from the nerve ending to 
the endplate; (d) Mixed Type 
Block—a type of block produced 
by drugs acting in any combr- 
nation of A, B, or C. 

3. Flaxedil is a muscle relax- 
ant which has a duration of clini- 
cal relaxation of approximately 
10 to 15 minutes. It has an addi- 
tive effect and one must decrease 
the size of successive doses to ob- 
tain the desired muscle relaxation. 
The drug produces a tachycardia. 
It acts in a competitive type 
block, as does Curare, and 1s ef- 
fectively antagonized by Tensilon 
and Neostigmine. 

4. Syncurine produces a dura- 
tion of clinical relaxation of ap- 
proximately 5 to 15 minutes. 
Tachyphylaxis accompanies re- 
peated administrations of this 
drug. It acts through “depolar- 
ization” and consequently the 
anticholinesterase drugs are not 
effective antidotes. 

5. Mytolon produces clinical 
muscle relaxation for a period of 
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10 to 15 minutes. It has the great 
disadvantage of stimulating the 
parasympathetic ganglia resulting 
in excessive salivation. This drug 
acts by combining the ‘“Competi- 
tive’ Block and the “Depolar- 
ization’ Block. 

6. Succinylcholine is an ultra- 
short acting drug producing mus- 
cle relaxation for a period of 4 
to 5 minutes following single 
dose administration. When ad- 
ministered as a 0.1% _ solution, 
the degree of muscle relaxation 
desired can be titrated for as long 
a period as the surgery requires. 
Succinylcholine acts through “‘de- 
polarization’. In contrast to the 
other muscle relaxants, this drug 
is destroyed by the circulating 
plasma pseudocholinesterase. 
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Prevention and Treatment of Cardiac 
Emergencies During Anesthesia 


Jack L. Eisaman, M.D. * 
Bluffton, Indiana 


The topic for discussion is one 
of utmost importance. The liter- 
ature today is filled with reports 
of cardiac arrest: its causes, pre- 
vention and treatment. The sur- 
gical team no longer includes the 
kitchen table and drip ether an- 
esthesia with the surgeon either 
alone or, if fortunate, with one as- 
sistant. However, in those “good 
old days” cardiac arrest was re- 
ported to be 1-10,000 cases. Now 
with our “advances” it occurs in 
1-5000 cases. The surgical team 
today includes the surgeons and 
assistants, numerous surgical and 
circulating nurses, the anesthetist 
and anesthesiologist, as well as 
the internist whose primary in- 
terest is in cardio-respiratory dis- 
orders and function. Experience 
in our hospital surgery has led 
us to use first the direct writing 
electrocardiograph and later the 
combination Cambridge oscillo- 
scope electrocardiograph as 
standard operating room equip- 
ment. Since anoxia is considered 
to be the most important factor 
in arrhythmias occurring during 
surgery, we have added an oxi- 
meter to our equipment. 


Read before the Annual Meeting of the Tri- 
State Assembly of Nurse Anesthetists, Chicago, 
May 5, 1954. 

*Department of Internal Medicine, Caylor- 
Nickel Clinic and Clinic Hospital, Bluffton, 
Indiana. 


IXvery case for surgery should 
be studied carefully, analyzing 
the cardio-respiratory system 
accurately. If time permits, every 
case should have a chest film. 
very major surgical case over 
30 years of age or any with a 
cardiac abnormality should have 
an electrocardiogram. Anesthetic 
difficulties frequently occur when 
these studies are omitted. A care- 
ful. history is most important. 
This includes possible experience 
with rheumatic fever, strepto- 
coccal infections and diphtheria. 
The patient's tolerance to exer- 
cise as regards dyspnea, anginal 
pain, cough and fatigability is 
important to know. The exami- 
nation of the heart determines its 
size and murmurs and their sig- 
nificance. If disease exists, it 
should be carefully classified as 
to etiology, anatomical defect, 
physiological status and function- 
al and therapeutic classifications. 
If such a survey is made, cases 
of incipient congestive failure, 
arrhythmias, anemia, beliberi and 
other nutritional and electrolyte 
defects and respiratory abnormal- 
ities will be detected and can be 
corrected preoperatively. The an- 
esthetist should become ac- 
quainted with the patient before 
putting him to sleep. These at- 
tentions will put the patient in 
better psychic balance. 


The arrhythmias are the great- 
est problem during anesthesia. 
These may occur in_ normal 
hearts, but more frequently in ab- 
normal hearts. We studied the 
age and incidence of arrhythmias 
according to cardiac status.’ (See 
Table I) There were 30 cases (47 
per cent) in the normal group 
with ages ranging from 23-73 


J. Am. A. Nurse Anesthetists 


77, with an average of 61. Eleven 
cases (73.3 per cent) so classified 
developed an arrhythmia. The 
age range was 37-76 with an 
average of 55. The main thing to 
note here is the high incidence of 
cardiac arrhythmias with normal 
heart findings; however, arrhyth- 
mias were definitely more com- 
mon in abnormal hearts. 


TABLE 


Heart 
Condition No Arrhythmia Arrhythmia 
Normal 30 cases (47%) 34 cases (53%) 
Age range 23-73 Age range 22-75 
Average age 52 Average age 50 
Abnormal 9 cases (26.4%) 25 cases (73.6%) 


Age range 56-73 
Average age 65 
4 cases (26.7%) 
disease Age range 46-77 

Average age 61 


Possible heart 


Age range 43-91 
Average age 62 
11 cases (73.3%) 
Age range 37-76 
Average age 55 


(average 52) who did not have an 
arrhythmia. In the normal group 
of cases there were 34 (53 per 
cent) who sustained an arrhyth- 
mia. The age range was essen- 
tially the same (22-75 with 
average age 50). There were 9 
cases (26.4 per cent) who had no 
abnormality in rhythm in the ab- 
normal heart group. Ages rangéd 
from 57-73 with an average of 65. 
However, 25 cases (73.6 per cent) 
in this group developed an ar- 
rhythmia. Their ages ranged from 
43-91 with an average of 62. Four 
cases (26.7 per cent) classified as 
possible heart disease had no ar- 
rhythmia. Ages ranged from 46- 


CLASSIFICATION OF CAUSES OF 
CARDIAC ARRHYTHMIAS AND ARREST 
1. Type of anesthetic agent 
and over-anesthetization. 
2. Hypoxia or anoxia. 
3. Hypercapnia. 
4. Hypotension and shock. 
5. Over-medication before and 
during anesthesia. 
6. Nutrition, anemia, and elec- 
trolyte balance. 
7. Cardio-respiratory and vas- 
cular status. 
8. Psychosomatic status. 
9. Type and duration of op- 
eration. 
10. Reflexes from the surgical 
field — the so-called vago- 
vagal reflex. 
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The main thing we wish to 
stress is the type of anesthetic 
agent. Any anesthetic agent is un- 
safe if improperly administered. 
All are myocardial depressants 
and trouble has occurred with all 
types. Direct stimulation of the 
vagus nerve in the dog will not 
produce cardiac arrest in the ab- 
sence of hypoxia. In humans, the 
passage of an intratracheal tube 
does not cause arrhythmias unless 
the patient is hypoxic.* This sug- 
gests that hypoxia is the factor 
in humans when the _ so-called 


Taylor® in 1941 reported an inci- 
dence of only 6.5 per cent ar- 
rhythmias in 41,690 patients 
under cyclopropane anesthesia, 
whereas we and others, with the 
aid of the electrocardiogram, have 
found a much higher percentage 
of arrhythmias, especially extra- 
systoles of ventricular origin. 
Table 2 lists 114 arrhythmias 
encountered in 113 procedures in 
which cyclopropane was _ used. 
One hundred five patients were 
given only cyclopropane in con- 
junction with the routine preop- 


TABLE II 


Type of Rhythm Frequency 
Ventricular rhythms 85 
Multiple and multifocal ventricular 
premature contractions 41 
Pulsus bigeminus 23 
Occasional ventricular premature contractions 15 
Ventricular tachycardia 3 
Gross dysrhythmia 2 
Ventricular fibrillation and cardiac arrest l 
Auricular rhythms 18 
Auricular premature contractions 1] 
Wandering pacemaker 5 
Auricular fibrillation 2 
Supraventricular Tachyeardia 2 
Nodal Rhythms 9 
Shift in pacemaker from sinus to A-V node 2 
Nodal premature contractions 6 
Nodal rhythm | 


vago-vagal field reflexes are 
mediated. | 

We studied the incidence of 
cardiac arrhythmias during anes- 
thesia comparing cyclopropane 
and pentothal-nitrous oxide-ether 
anesthesia.! We routinely made 
electrocardiograms on _ patients 
undergoing major surgery. 


erative medication of 10 mg. to 
15 mg. (1/6 to 1/4 grain) mor- 
phine and 0.4 mg. (1/150 grain) 
atropine. Four patients were 
given a pentothal induction fol- 
lowed with cyclopropane and then: 
shifted to ether. 

Forty-three (38 per cent) of 
the 113 patients had no disturb- 
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ance in rhythm. One of these had 
0.1 per cent procaine dripping 
intravenously from induction un- 
til the end of surgery. Seventy 
patients (62 per cent) had some 
type of arrhythmia as listed. 
Cases of sinus tachycardia were 
usually transient and not in- 
cluded. The multiple and multi- 
focal ventricular premature 
contractions were the most fre- 
quent arrhythmias and are gener- 
allyconsideredthemost 
dangerous. The heart may go in- 
to a gross dysrhythmia and ven- 
tricular fibrillation from this stage 
as well as from ventricular tach- 
ycardia. Cardiac arrest developed 
in one case in this group. 


Table 3 summarizes in- 
cidence of arrhythmias in 22] 
patients under pentothal induced, 
nitrous oxide - ether anesthesia. 
Twenty-one patients showed 
some type of arrhythmia. [Fight 
patients had one or more types 
of ventricular rhythm. Three pa- 
tients had nodal rhythms; eleven 
had one or more auricular 
rhythms. In this group there was 
also one case of cardiac arrest. 
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The agent of choice for coun- 
teracting these arrhythmias in 
this study..was intravenous pro- 
caine. Carter and Eisaman? re- 
ported on the powerful depressant 
action of intravenous procaine on 
the myocardium and conduction 
system. This depressant action 
has been found beneficial in ven- 
tricular arrhythmias. Hearts suf- 
fering from inflammatory or 
degenerative lesions may tolerate 
only a fraction of usual dosages; 
therefore, control electrocardio- 
grams should always be made. 
The speed of injection of intra- 
venous procaine may influence its 
toxic effect upon the heart. [or 
this reason we feel that rather 
than direct intravenous injection 
of 100 mg. of procaine it is better 
to use a continuous drip. 

In most cases of major surgery 
fluid is being injected intrave- 
nously for multiple purposes. In 
this glucose or saline solution 5 
ec. of 20 per cent procaine are 
instilled when indicated, making 
a 0.1 or 0.2 per cent solution of 
procaine, depending upon whether 
it is 1,000 or 500 cc. initial vol- 
ume. The rate of drip can be 


TABLE 


Ventricular rhythms (& cases) 


14 


Multiple and multifocal ventricular premature 


contractions 


Occasional ventricular premature contractions 6 


Paroxysmal right bundle branch block 


Ventricular tachycardia 

Cardiac arrest 

Pulsus bigeminus 
Auricular rhythms 

Wandering pacemaker 

Prolonged P-R interval 


Auricular premature contraction 


Auricular fibrillation 
Nodal rhythm 


19 
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adjusted as to the need. At first 
it may flow in freely; when the 
rhythm is improved or controlled, 
the rate may be established at 80- 
100 drops per minute. This is a 
safe procedure in practically all 
patients able to undergo surgery. 
We believe that the direct intra- 
venous use of procaine along with 
that of quinidine, intravenously, 
may well be very dangerous. 
They seem to have a synergistic 
effect in producing prolonged 
ORS conduction time as well as 
other depressant effects. 

Table 4 gives our results’ with 
the treatment of arrhythmias oc- 
curring with cyclopropane anes- 
thesia. Twenty-nine patients (25.6 
per cent) had procaine, intrave- 
nously. Only one patient had it 
from beginning to end of sur- 
gery; arrhythmia did not develop 
in this case. Eighteen patients 
with ventricular arrhythmias had 
the rhythm restored to normal 
with intravenous procaine (3 pa- 
tients were greatly improved but 
not completely restored to nor- 
mal). One patient required pro- 
caine plus a shift to ether to 
restore normal rhythm and one 
returned to normal with ether. 
Fourteen cases of ventricular ar- 
rhythmias were restored to nor- 
mal without therapy. Procaine 
was not given in nine other cases 
of ventricular arrhythmias but 
the rhythm was not restored to 
normal. Intravenous procaine was 


used only in the more alarming. 


situations. This included twenty 
(45 per cent of the group) of the 
ventricular arrhythmia group. 
ne case required a shift to ether 
and cardiac arrest developed in 
another case. Thus, in this group 
intravenous procaine might be 
considered 90 per cent effective. 
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In the combined supraventricu- 
lar and ventricular arrhythmias 
the rhythm was restored to nor- 
mal in nine cases without therapy 
other than increased oxygen sup- 
ply. However, in eight cases it 
was believed necessary to give 
intravenous procaine and in these 
cases all were restored to normal 
(one patient had an occasional 
auricular premature contraction 
and in another the chronic au- 
ricular fibrillation was not 
influenced). 

In the other cases of simple 
auricular arrhythmia and the case 
of supraventricular tachycardia 
intravenous procaine was not 
used. Thus, in this series of 
twenty - nine cases, intravenous 
procaine might be considered to 
be 93 per cent effective in restor- 
ing rhythm. 

Intravenous procaine was used 
in only five instances in the ether 
group (2.2 per cent). In the three 
cases in which it was used for 
multiple and multifocal ventricu- 
lar premature contractions it was 
successful in restoring rhythm to 
normal. In a case of cardiac ar- 
rest it did not restore the rhythm 
to normal. The rhythms varied 
between multiple and multifocal | 
ventricular premature contrac- 
tions, periods of ventricular 
rhythms and tachycardia and ar- 
rest periods lasting as long as 
nine seconds before complete 
asystole occurred. Figure | illus- 
trates the beneficial results: of 
intravenous procaine in combat- 
ing multiple and multifocal ven- 
tricular premature contractions. 
(One, two and three electrocardio- 
grams in the left hand column 
represent the standard limb leads 
taken before induction. The lead 
(2) at top of right hand column, 
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observed 15 minutes after induc- 
tion, reveals multiple and multi- 
focal premature contractions. The 
other two leads, one taken five 
minutes after starting 0.1 per 
cent procaine by intravenous drip 
and the other near end of sur- 
gery, reveal the restoration of 
sinus rhythm. 

There is ample information for 
the treatment of cardiac arrest in 
the literature. We believe that 
every surgeon should be prepared 
for this emergency and have a 
well trained team and plan of 
action. We also believe that the 
electrocardiograph and/or oscil- 
loscope used in surgery is impor- 
tant not only in demonstrating 
arrhythmias which untreated 
might result in cardiac arrest, but 
also in detecting cardiac arrest so 
that massage can be _ initiated 
early. 

It is the anesthetist’s responsi- 
bility to let the surgeon know the 
exact moment trouble is at hand. 
If the surgeon is not in the chest 
or close to a great vessel, he 
cannot see or detect cardiac ar- 
rest. This is the job of the anes- 
thetist. The surgeon must 
reestablish circulation by mas- 
sage within four minutes from 
the time of arrest or the brain 
will have irreparable damage. No 
time can be wasted. The anes- 
thetist must insure adequate oxy- 
genation and make certain the 
airway is open. Intratracheal in- 
tubation assists in maintaining 
this. Have a time keeper record 
events as they occur. The anes- 
thetist should check the electro- 
cardiogram and the radial pulse. 
If a radial pulse is not felt with 
each cardiac massage contraction, 
it is ineffective and this informa- 
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tion should be imparted to the 
surgeon. All this is important to 
prevent hypoxia. Of equal im- 
portance is the prevention of hy- 
percapnia through the use of 
fresh soda lime to absorb CQbs. 

When the use of curare is ad- 
verse for the patient's breathing, 
aid him by bag breathing and do 
not hesitate to counteract it with 
Prostigmin®, Tensilon® and Co- 
ramine® when indicated. The role 
of atropine is becoming more 
debatable. Some do not use it at 
all. Small doses may stimulate 
the medullary vagal nuclei stim- 
ulating respiration and. slowing 
the heart. A milligram or more 
of atropine is required to paralyze 
the blocking vagal effect on the 
sino-auricular pacemaker.® ‘This 
dosage may result in sinus tachy- 
cardia or paroxysmal tachycar- 
dia. Irritability of the myocardium 
may result in the use of myocar- 
dial depressants such as procaine 
and quinidine. As a result the 
blood pressure might fall and 
Wyamine® and _ nor-epinephrine 
(Levophed®) may be given. All 
too frequently this set of circum- 
stances occurs with many diverse 
pharmacological agents bemg 
used in quick succession or all 
going simultaneously; over-med- 
ication results and no one knows 
what is happening for certain; 
unfavorable results may ensue. 
Be sure not to over-medicate the 
patient with barbiturates, digital- 
is, quinidine, procaine and other 
drugs. This is as serious as too 
much anesthesia. Intravenous 
fluids, plasma or blood, good 
functioning or well treated myo- 
cardium, all with nor-epinephrine 
will usually overcome hypoten- 
sion or shock. A short period of 
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shock may be worse than long 
surgery without shock. A marked 
change in heart rate may occur 
with or without a change in blood 
pressure. When the heart rate 
becomes alarming it can usually 
be slowed by 0.15 cc. of a.1:2000 
solution of Prostigmin®, intra- 
venously.® In some cases there 
is a rising pulse rate, a fall in 
blood pressure and a le‘t ventric- 
ular strain pattern on the electro- 
cardiogram. One of the rapid 
acting digitalis glucosides, intra- 
venously, is indicated.® At times 
the blood pressure will fall for no 
apparent reason with no signifi- 
cant change in pulse rate and no 
particular change in the electro- 
cardiogram. Nor-epinephrine 
(Levophed®) is indicated. Four 
cc. of 1-1000 solution is added to 
1000 cc. of isotonic saline, 5 per 
cent glucose, plasma or whole 
blood. The average rate of flow 
is 0.5 to 1 cc. per minute but must 
be adjusted to the patient’s blood 
pressure response. Ordinarily, it 
should not be used during cyclo- 
propane anesthesia or with severe 
myocardial ischemia because of 
the danger of ventricular fibrilla- 
‘tion. A bradycardia that does not 
respond to atropine is usually an 
ominous sign. 

Knowledge of all the tools 
available and good judgement on 
how to use them is indispensable 


in today’s handling of major sur- 
gical problems. 


SUMMARY 


The subject of prevention and 
treatment of cardiac emergencies 
during anesthesia has been pre- 
sented in an outline manner. The 
importance of learning everything 
that can be known of the patient's 
physical and mental status has 
been stressed. Anesthetic agents, 
general care and attention for 
emergencies such as a_ serious 
cardiac arrhythmia that may de- 
velop during surgery have been 
discussed. 

A well trained team, a prepared 
plan of action and availability and 
proper use of the necessary tools 
assure success in surgical cases 
that otherwise might result in 
failure. 
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Surgery of the Heart and Great 
Vessels: Anesthesia 


Olive L. Berger, R.N.* 
Baltimore, Maryland 


Since November, 1944, when 
Dr. Blalock performed the first 
subclavian to pulmonary artery 
anastomosis for tetralogy of fFal- 
lot, this procedure has_ been 
carried out on 1275 patients at 
The John Hopkins Hospital. AI- 
though, in 1944, surgery of the 
heart and great vessels was done 
only rarely, today such operations 
make up a regular part of the 
surgical practice in hundreds of 
hospitals. As a result, anesthe- 
tists everywhere are becoming 
increasingly interested the 
problems peculiar to this field of 
surgery. 

Surgical attempts to correct 
cardiovascular disease were begun 
many years ago. Among the early 
workers were Cushing and 
Branch,! who reported experi- 
mental operation on the heart 
valves of dogs in 1907. In 1914 
Carrel and Tuffier carried out 
similar work. Allen and Graham, 
in 1922, developed a cardioscope 


1. Nanson, Eric M.: The Present Scope of 
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No. 280, 537-551, 19951. 
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with which they were able to cut 
the mitral valve on dogs. 

In 1923, Cutler attempted to 
relieve mitral stenosis. Three 
years later Souter first inserted 
a finger in the left auricle and 
digitally explored a mitral valve. 
The present day operation for the 
relief of mitral stenosis is very 
similar to his technic. 

Gross of Boston ligated the 
first patent ductus arteriosus suc- 
cessfully in 1938. In October, 
1944, Crafoord of Sweden resected 
a coarctation of the aorta. The 
first coarctation operation per- 
formed in the United States was 
done by Gross in 1945. 

There were other workers in 
this field in the early part of this 
century but the aforementioned 
surgeons gave the real impetus to 
cardiac: surgery. In 1948, Brock 
of London reported a method of 
direct attack on the pulmonary 
valve for the treatment of pulmo- 
nary valvular stenosis, and also a 
method of direct attack for in-— 
fundibular stenosis. That same 
year reports were made of the 
successful surgical relief of mitral 
stenosis by Smithy, Bailey, and 
Harken. 
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The development of chemother- 
apeutic agents and antibiotics, as 
well as the use of blood trans- 
fusions in preventing and treating 
shock, has played an important 
part in making cardiac surgery 
possible. Improvements in anes- 
thetic technics have also had 
a large role in this development. 
Thoracotomy and cardiotomy are 
now considered relatively safe and 
practical procedures. 

Patients with cardiovascular 
disease who are amenable to sur- 
gery, and in whom a fairly good 
prognosis can be expected from 
surgical intervention, may be 
divided into two groups: Con- 
genital and acquired heart 
disease.” 


Congenital heart diseases include: 

Patent Ductus Arteriosus 

. Coarctation of the Aorta 

Tetralogy of Fallot 

Pure Pulmonic Stenosis 

Tricuspid Atresia 

Anomalies of the Aortic 
Arch 

Pulmonary arteriovenous 
fistula 

Anomalies of the pulmonary 
venous return 

9. Auricular septal defects 


Acquired heart diseases include 
such conditions as: 
1. Wounds of the heart 
2. Mitral Stenosis 
3. Constrictive pericarditis 
4. Traumatic Arteriovenous 
Fistula 
5. Arterial Aneurysm 
6. Aortic Stenosis 
7. Essential hypertension 


2. Blalock, Alfred: A Consideration of Some 
of the Problems in Cardiovascular Surgery. 
ts. Thor. Surg. Vol 21: Neo. Gi 
June 1951. 
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Time permits only a brief dis- 


cussion of the more common 


types of heart disease treated by 
surgery at the present time. 


PATENT DuctTus ARTERIOSUS 

In this anomaly there is a per- 
sistent patency of the ductus 
between the pulmonary artery 
and the aorta, which is normally 
obliterated with the first respe 
ration after birth. 

These patients are acyanotic 
and usually asymptomatic, but 
they are in danger of developing 
left-sided heart failure or sub- 
acute bacterial endocarditis and, 
therefore, operation is usually 
advisable. 

The typical case is not difficult 
to diagnose. It is typified by a 
“machinery-like”’ murmur, heard 
most clearly over the second 
interspace to the left of the ster- 
num. In view of the technical 
procedures now available for ob- 
taining a permanent closure of the 
ductus, with a low mortality, 
Blalock believes the operation is 
indicated for all children beyond 
two or three years of age who 
have a patent ductus. While the 
operation in children and young 
adults is not dangerous, the pro- 
cedure is more difficult and dan- 
gerous in the older age group. 


COARCTATION OF THE AORTA 

In this malformation there is 
an abnormal constriction of the 
major blood vessel. The constric- 
tion is usually located just below 
the left subclavian artery. This 
constriction reduces the blood 
pressure in the lower extremities 
with resultant hypotension in the 
legs and increases the blood pres- 
sure in the upper extremities and 
neck vessels, with resultant hy- 
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pertension in the arms. These 
patients develop collateral cir- 
culation around the point of con- 
striction and it is this extensive 
collateral circulation which makes 
it possible to occlude the aorta 
while performing the  anasto- 
mosis. 

There is rarely any difficulty 
in the diagnosis of coarctation of 
the aorta. The patient usually 
remains asymptomatic until a- 
round twenty years of age. At 
this time he may notice cramps 
in the lower extremities on exer- 
tion, or symptoms of hyperten- 
sion, such as blurred vision, head- 
ache or occasionally, loss of con- 
sciousness. Early diagnosis is 
based on the presence of a systol- 
ic murmur usually heard at the 
aortic area, associated with hyper- 
tension in the upper extremities 
and hypotension in the lower. 

In approximately 80% of these 
patients, chest X-ray shows 
notching of the ribs. This is due 
to the increased blood — flow 
through the intercostal arteries 
which serve as collateral vessels 
in by-passing the point of con- 
striction. The treatment of the 
adult type of coarctation, the 
common form in which the con- 
stricted segment is short, consists 
of the excision of the stenotic 
segment and an end-to-end anas- 
tomosis of the aorta. In the in- 
fantile tvpe, the constricted seg- 
ment is too long to permit end to 
end anastomosis. This type ne- 
cessitates the use of an arterial 
homograft or the subclavian ar- 
tery for the anastomosis. 


TETRALOGY OF FALLOT 
Most patients with pulmonary 
stenosis or atresia, belong in the 
most commonly observed cyanotic 
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type of congenital heart disease 
known as tetralogy of Fallot. The 
components of the complex are: 
(1) pulmonary stenosis or atresia, 
(2) interventricular septal defect, 
(3) dextroposition or over-riding 
of the aorta, (4) right ventricular 
hypertrophy. 

The symptoms and signs asso- 
ciated with the disease are direct 
consequences of the disturbance 
of normal circulatory dynamics. 
Cyanosis, the outstanding sign, 
results from the constant mixing 
of unoxygenated blood from the 
right ventricle with systemic 
blood. This mixing of venous and 
arterial blood occurs because the 
pulmonary stenosis produces an 
increase in right ventricular pres- 
sure, causing a shunt of venous 
blood through the interventric- 
ular septal defect or into the 
over-riding aorta. The stenosis 
also reduces the pulmonary blood 
flow. Polycythemia is usual, with 
red blood counts ranging from 
normal to 12 million. The hema- 
tocrit may be as high as 8&0 in- 
stead of the normal of 45. The 
oxygen saturation of arterial 
blood varies from 12 to 90%. The 
Blalock-Taussig operation for re- 
lief of this condition consists of 
a’ shunt type procedure designed 
to create an artificial ductus arte- 
riosus between the svstemic and 
pulmonary circulations, thus bvy- 
passing the point of stenosis. 
This permits some of the incom- 
pletely oxygenated blood of the 
systemic circulation to re- 
circulated through the lungs. An 
anastomosis is constructed 
between the proximal end of the 
divided subclavian artery or the 
aorta itself - a Potts type anas- 
tomosis - and the side of the 
right or left pulmonary artery. 
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This allows systemic blood to 
pass through the created ductus 
to both lungs. Occasionally, be- 
cause of anatomical anomalies, it 
is not possible to anastomose the 
end of the subclavian artery to 
the side of the pulmonary artery. 
Under such a condition the prox- 
imal end of the subclavian ar- 
tery is anastomosed to the distal 
end of the pulmonary artery. This 
permits systemic blood to reach 
only one lung and only partial 
benefit may be expected. 


PURE PULMONIC STENOSIS 


This is usually referred to as 
valvular stenosis occurring with- 
out an interventricular septal de- 
fect. Flowever, in approximately 
70% of these patients the foramen 
ovale has been kept patent by the 
high right ventricular pressure. 
In these patients the stenosis 1s 
not really isolated or “pure”. Ii 
the foramen ovale is patent the 
unoxygenated blood may spill 
over into the left auricle in re- 
sponse to the high pressure that 
is transmitted back to the right 
auricle from the right ventricle. 
In advanced stages this right to 
left shunt is so pronounced as to 
produce obvious cyanosis, which 
leads to confusion with tetralogy 
of Fallot. A large group of pa- 
tients who were formerly thought 
to have a tetralogy of Fallot have 
since been found to have “pure” 
pulmonic stenosis. 

Taussig has stated that the in- 
cidence of pure pulmonary steno- 
sis is about one-tenth that of 
tetralogy of Fallot. Life expect- 
ancy is rarely more than twenty- 
six years. Since there is no inter- 
ventricular septal defect and con- 
sequently no unoxygenated blood 
in the aorta (when the foramen 
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ovale is closed), there is no 
reason to carry out a shunt type 
of operation. Such an operation 
will increase the blood supply to 
the lungs but it will also provide 
an intolerable strain on the heart. 
Since the primary, and in many 
cases, only defect is obstruction 
of the pulmonary valve, the logi- 
cal approach to the condition is 
a direct attack on the valve with 
division of the obstruction. This 
not only provides physiologic 
‘improvement but also restores 
the heart to an approximately 
normal anatomic condition. 

The cardiac disorders that have 
been referred to are all congen- 
ital. There is, however, an even 
larger group of patients incapac- 
itated by acquired heart disease. 
Rheumatic fever is the _ chief 
offender. Stenosis of the mitral 
and aortic valves is the most 
serious sequela of rheumatic fe- 
ver. It is probable that the use of 
antibiotics and other available 
agents will reduce the incidence 
of infection and thereby decrease 
the incidence of mitral stenosis. 
Unfortunately, many attacks 
rheumatic fever in childhood are 
never diagnosed. For this reason 
it is probable that there will con- 
tinue to be a moderate number of 
cases of mitral stenosis despite 
preventive and therapeutic 
advances. 

In general, the patients with 
acquired heart disease, by the 
time they reach the attention of 
the surgeon, are older than those 
with congenital heart disease. 
The right heart has been sub- 
jected to strain for many years. 
Most of these patients have had 
one or more episodes of pulmo- 
nary edema, right-sided heart 
some instances, 
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hemoptysis. 

Not all patients with mitral 
stenosis are candidates for sur- 
gery. Andrus believes the indica- 
tion for commissurotomy—div1- 
sion of the stenosis valve—is as 
follows: Symptoms and signs of 
pulmonary engorgement; dyspnea 
and cough on exertion; paroxys- 
mal dyspnea; pulmonary edema, 
or frank hemoptysis. Blalock 
states the most promising cases 
are those without enlargement of 
the left ventricle or prominent 
enlargement of the left auricle, 
which indicates mitral insuffi- 
ciency and contributes signifi- 
cantly to the patient’s disability. 
A small degree of insufficiency 
does not contraindicate valvulot- 
omy. Prognosis is always un- 
favorable when there is evidence 
of increasing stenosis. 

This discussion will serve as 
a brief illustration of the type 
of patient the anesthetist en- 
counters in cardiovascular 
clinic. Now let us consider the 
anesthesia. 

Adequate sedation and _pre- 
medication are of the utmost 
importance. The inability of the 
cyanotic patient to meet an in- 
creased demand for oxygen and 
the additional strain on the heart 
caused by fear and apprehension 
in the non-cyanotic or older 
patient, necessitate careful con- 
sideration in the selection of pre- 
medication. Of equal importance 
is the time of administration in 
relation to the administration of 
the anesthetic. Cooperation be- 
tween the nurses, surgeons and 
anesthetists is essential. 

Our preference, in- 
stances, continues to be mor- 
phine and atropine in appropri- 
ate doses. In some _ instances, 
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especially where hypotension is 
feared, parenteral nembutal may 
be substituted for the morphine. 
The congenital cyanotic patient 
has a high tolerance for morphine. 
The reason for this is not com- 
pletely understood. It may be 
the lowered metabolism permits 
the available oxygen to be more 
efficiently utilized. We compute 
the morphine dosage on the basis 
of 1 mgm. for each 5 kilograms of 
hody weight for children. Adults 
receive 10 to 12 mgm. depending 
on their age, weight, condition, 
and degree of apprehension. The 
atropine dosage is 1/20 that of 
the morphine, up to 0.6 mgm. 
There is a tendency by some to 
omit atropine as a_ preliminary 
drug for cases of mitral stenosis. 
This is done in the hope of 
avoiding tachycardia, which may 
predispose to pulmonary edema. 
We have omitted atropine in a 
small number of cases in which 
tachycardia was present preoper- 
atively, but we do not omit it 
routinely. The premedication 
should be administered one hour 
prior to the induction of 
anesthesia. 


ANESTHESIA 

We feel the anesthesia should 
be kept simple and uncompli- 
cated. Excellent results are 
being obtained throughout the 
country with a variety of agents. 
The agent or combination of 
agents with which any one group 
is most familiar and which gives 
them their best results, should 
be the agent or agents and tech- 
nic of choice. For infants and 
children our practice is to em- 
ploy cyclopropane/oxygen, with 
or without ether for the induc- 
tion, until intubation has- been 
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accomplished... If the operation 
is to be a direct attack on the 
heart valve, the anesthesia is 
maintained with an ether/oxygen 
mixture following intubation, in 
an effort to reduce the occurrence 
of arrhythmias. If the surgical 
procedure is to be on the vessels 
adjacent to the heart, as for in- 
stance, the . Blalock-Taussig or 
Pott’s operation, cyclopropane/ 
oxygen, with or without small 
amounts of ether, is the mainte- 
nance of choice. There is a defi- 
nite amount of psychic trauma 
associated with cardiac surgery 
for the adolescent and adult pa- 
tient. Our aim is to make the 
induction period as rapid and 
smooth for this group as is com- 
patible with safety. For these 
patients we use pentothal sodium 
with a sufficient amount of mus- 
cle relaxant to facilitate intuba- 
tion. Maintenance is then contin- 
ued with cyclopropane/oxygen, 
ether/oxygen, or even pentothal/ 
nitrous oxide/oxygen. In_ the 
past, d-tubo-curare has been the 
relaxant agent of choice. We now 
prefer  succinylcholine because 
of its rapid and ultra-short action. 
The muscle relaxant is adminis- 
tered only during the induction 
period. We do not feel that curare 
is innocuous to heart action. 
Some years ago we frequently 
administered small amounts 
during surgery, when it was diffi- 
cult to’ obtain quiet respirations. 
Invariably, prompt bradycardia 
developed following the injection. 
We felt this occurred too often 
to be purely coincidental and dis- 
continued its use except during 
the induction period. 

We feel inhalation anesthesia 
is to be avoided for induction of 
the patient with mitral stenosis. 
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Not infrequently some degree of 
pulmonary edema is present. This 
may contribute to a prolonged 
period which in turn increases 
apprehension and results in in- 
creased pulmonary edema. A vi- 
cious cycle is effected. 

Our first patient in the mitral 
series was unwisely anesthetized 
with cyclopropane. After a 
stormy period of fifteen minutes, 
sufficient relaxation was obtained 
to permit intubation. Immedi- 
ately a massive quantity of frothy 
fluid was ejected through the 
catheter and the patient had re- 
gained consciousness. Pentothal 
was quickly administered and 
therapeutic measures instituted 
to control the edema. One hour 
and a half later the operation was 
performed without any further 
difficulty and the patient made 
an uncomplicated recovery. This 
incident probably would not have 
occurred if pentothal had been 
the induction agent. Since then, 
pentothal has been employed 
almost routinely for the induc- 
tion of anesthesia for mitral 
valvulotomy. 

No pressor drugs are adminis- 
tered to offset anticipated hypo- 
tension. The routine use of intra- 
venous procaine hydrochloride 
or procaine amide was practiced 
in the early cases of our series 
in the hope of decreasing arrhyth- 
mias. These substances did not 
appear to be of any material ben- 
efit as a routine practice and 
their use was discontinued. In 
our experience, arrhythmias, un- 
less present preoperatively, are 
transient and usually well-con- 
trolled by adequate pulmonary 
ventilation. We believe the em- 
phasis should be placed on effi- 
cient pulmonary ventilation with 
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a high percentage of oxygen in 
the mixture, rather than on the 
employment of a variety of drugs. 
Maintenance is always at a very 
light level of anesthesia. Patients 
undergoing cardiac surgery re- 
quire surprisingly small amounts 
of anesthetic agents. The To and 
kro absorption technic has been 
the method of choice. We prefer 
to assist the respiration con- 
stantly by manual compression 


of the breathing bag. Occa-. 


sionally controlled respiration 1s 
employed. The non-rebreathing 
technic, using the Digby Leigh 
or Stephen-Slater valve, has been 
recommended, especially for in- 
fants and small children. This 
technic offers the advantages 
of: Reduced dead space; pre- 
vention of carbon dioxide accu- 
mulation; and heat retention is 
kept at a minimum. Our anesthe- 
siologists, at one time, preferred 
to employ the non-rebreathing 
technic. The nurse anesthetists 
find it easier to maintain smooth, 
satisfactory anesthesia with ade- 
quate assistance of the respira- 
tions with the To and Fro technic. 

Should bradycardia develop, 
the lungs are inflated with 100% 
oxygen. This alone will usually 
restore cardiac tone and _ rate 
promptly. If the bradycardia 
persists, 1 or 2 cc. of 10% calcium 
chloride is injected into the heart 
muscle with good results. Should 
cardiac standstill develop a rou- 
tine cardiac resuscitation  pro- 
gram is immediately instituted. 

In our experience the two 
points which deserve the most 
emphasis from the anesthetists 
point of view are: (1) the main- 
tenance of the lightest possible 
plane of anesthesia at all times 
and (2) direct and continuous 
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visual observation of the heart 
action by the anesthetist through- 
out the operation, from the time 
the chest is opened until it is 
closed. Direct observation of the 
heart has more significance to the 
experienced observer than the 
measuring of blood pressure or 
counting of pulse. 

Heat retention is a constant 
source of concern, especially for 
the small patient. We continue 
to apply an ice cap to the canister, 
summer or winter. The small 
patient is also placed on a water- 
cooled rubber mattress. Using 
these measures hyperthermia has 
been avoided in the great major- 
itv of patients. 


REPLACEMENT THERAPY 


Replacement therapy is care- 
fully adjusted to the requirements 
of the individual patient. The pa- 
tient with congenital cyanotic 
heart disease usually has an ex- 
cessively high red cell count and 
hematocrit. Plasma was, until 
recently, administered to this 
group unless excessive blood loss 
occurred during surgery. At pres- 
ent dextran has replaced plasma. 
Whole blood is, of course, given 
to the non-cyanotic or anemic 
patient during surgery, and in the 
cyanotic group when massive 
hemorrhage occurs. Caution is 
observed not to overload the 
vascular bed as this would put a 
further load on an already over- 
burdened heart. 

A cut-down is made on the 
saphenous vein at the ankle for 
all cardiac procedures and two 
cut-downs are done for operations 
for resection of a coarctation of 
the aorta. This is to provide a 
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Safety in Anesthesia 


John B. Dillon, M.D.* 
Los Angeles 


With the advent of — better 
understanding of the physiology 
of disease and trauma, and with 
the development of antibiotics 
and other therapeutic methods, 
the type of surgery done and the 
types of patients on which it ts 
done have been widened greatly. 
Surgical mortality is slowly being 
reduced to those patients with 
inoperable conditions and those 
who die incident to anesthesia. 

Both the professional and lay 
press have become more con- 
cerned with anesthesia. ‘Twenty 
vears ago, the accepted answer 
to a death in surgery was, “The 
patient's heart could not stand 
the strain,’ and this was true 
enough. Today, a further ques- 
tion is being asked—“*Why?’” 
This question is sometimes ex- 
tremely difficult to answer in a 
satisfactory way. This interest 
and concern by both the profes- 
sion and the lay press is reflected 
in the increase of malpractice 
actions relating to anesthesia. In 
this community, for instance, mal- 
practice insurance rates for anes- 
thesia are very close to the 


_Read before the Western States Convention 
of Nurse Anesthetists, Los Angeles, April 28, 
1954. 

*Department in Surgery (Anesthesia), U.C. 
L.A. Medical Center. 


highest of all types of malprac- 
tice insurance written. 

The important position of anes- 
thesia in the patient’s general 
welfare is becoming increasingly 
apparent, and this is_ entirely 
proper. Anesthetic technics 
are, and must be, modified in the 
light of an appreciation of the 
advances physiology and 
pharmacology in order to increase 
the safety of anesthesia for the 
patient. 

Anesthetic agents presently a- 
vallable, and adjuvant drugs, 
comprise the most potent and 
rapid-action group of drugs used 
in medicine today. It is inevi- 
table that, in the employment of 
these agents, there will be a 
certain hazard, morbidity and 
mortality. It is absolutely neces- 
sary, however, since it is now 
possible to begin to assay effects 
and toxicity of these drugs, that 
those who administer them he 
thoroughly cognizant of the re- 
sponsibility they undertake and 
train themselves accordingly, so 
that morbidity and mortality can 
be reduced to the absolute mini- 
mum. For it is truthfully said 
that the patient's life is in the 
anesthetist’s hands. The fol- 
lowing, in a general way, are 
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some of the problems that enter 
into the application of safer 
anesthesia: 


PREMEDICATION 


It is a too common experience 
that patients premedicated by 
surgeons are overmedicated. This 
is due, in general, to one or two 
causes, or both. 

a. Lack of appreciation of the 
necessity for individualization in 
the dosage of drugs used for pre- 
medication, as evidenced by the 
common “standard orders” which 
are, more often than not, written 
for patients in their 20’s or 30’s, 
and yet given to patients either 


much younger or much older; or 


they are written by the surgeon 
who has a desire to render his 
patients senseless before they are 
exposed to anesthesia. This may, 
under certain circumstances, be 
desirable, but more often it is 
not. 

b. Preanesthetic respiratory 
and circulatory depression add to 
the strain of anesthesia. It is 
certainly recommended that the 
very severely depressed patient 
should not be anesthetized, and 
in such circumstances, anesthesia 
and surgery should be delayed 
until such a time as the patient 
is not severely depressed. 


INDUCTION 


exposure of a patient to hy- 
poxia during induction must be 
avoided. Utilization of low oxy- 
gen-containing mixtures not 
justified, nor is it necessary. It 
is easy and practical to induce 
patients without hypoxia with 
today’s diversified technics. It 
is true that certain few patients 
become serious airway problems 
during induction, due to physical 
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peculiarities. Such airway prob- 
lems and incident hypoxia must 
be controlled, and it is mandatory 
that anyone who assumes the 
responsibility of administering 
anesthesia be able to institute 
any remedial measures necessary. 

Oxygen should always be given 
with agents used for the induc- 
tion of open drop ether, and oxy- 
gen should be given with open 
or semi-open’ ether technics. 
There is no excuse for not using 
it. Addition of oxygen does not 
prolong induction. ‘It may re- 
quire more agent to make up 
for the depressing effects of the 
hypoxia that accompany the 
failure to use oxygen. Oxygen 
should always be given before 
intratracheal intubation, if other 
than cyclopropane-oxygen or 
ether-oxygen are used for induc- 
tion. The appearance of cyanosis 
is not part of a properly induced 
anesthesia. 


MAINTENANCE 


Surgical anesthesia should be 
maintained no deeper than is 
demanded for the’ surgical pro- 
cedure. The patient should not 
be kept in a state of anesthesia 
that produces a profound mus- 
cular relaxation for longer than 
is absolutely necessary for the 
surgical requirements. It is es- 
sential that respiration be sup- 
ported by complementation or 
supplementation during periods 
of profound relaxation, no matter 
how produced, since the muscles 


of respiration are affected in the - 


production of relaxation. The 
fact that the muscles of respira- 
tion are more resistant to relax- 
ation or deep anesthesia does 
not mean that they are not 
affected. 
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Under no circumstances should 
pentothal, or other short-acting 
barbiturates, be used alone for 
surgical anesthesia. The use of 
these drugs in dental procedures 
is unique in this respect, for the 
pain of dental procedures appears 
to be both qualitatively and 
quantitatively different from 
other surgical pain. 

It is mandatory that avenues 
for replacement therapy be pro- 
vided during surgery. In any 
major surgery, no less than a No. 
18 gauge needle should be used 
for intravenous solutions, so that 
blood may be given readily, 
should it be necessary. It is no 
time to think of starting an in- 
travenous when it is absolutely 
needed to bring a patient out of 
circulatory depression. The route 
of administration should be avail- 
able and used: to prevent the 
occurrence of such depression. In 
chest surgery and in _ neuro- 
surgery, intravenous, 18 
gauge needles should be in place 
before surgery starts. 

It is inadmissible that an anes- 
thetist be put in a position where 
respiration and circulation can- 
not be adequately controlled at 


all times during the course of. 


surgery. 


TERMINATION OF ANESTHESIA 


An anesthetic should be so 
administered that a patient is in 
full respiratory control and stable 
from a vascular standpoint at the 
end of surgery, and no anesthetic 
should be considered concluded 
until a patient has full reflex 
control. The airway must be 
open and free. The tracheal 


bronchial toilet should always be 
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done when possible, and _ ob- 
viously should be done following 
an intratracheal anesthetic. No 
anesthetist should permit him- 
self to be rushed to another case 
at the expense of a patient who 
is not entirely stable and with 
adequate ventilatory capacity. 


PROBLEM OF CARDIAC ARREST 


Recently, a great deal of em- 
phasis has been placed on the 
treatment and occurrence of car- 
diac arrests—too little on its pre- 
vention. It is believed by many 
that cardiac arrest, or fibrillation, 
is an indication of pre-existing 
hypoxia, with few exceptions, pre- 
existing fear being one. A study 
on this subject at an Eastern 
hospital showed that approxi- 
mately 50% of all cardiac arrests 
occurred either during induction 
or at the termination of anesthe- 
sia. The study of cardiac arrests 
at a hospital in this city showed 
that fear was a common denomi- 
nator for cardiac arrests during 
surgery. It is felt that the libera- 
tion of adrenalin within the body 
sets the stage for fibrillation or 
arrest, and that it is triggered by 
the anesthetic or by supervening 
hypoxia. The practical problem 
that presents itself in this respect 
is that the over premedicated pa- 
tient is hypoxic, and that the 
under premedicated patient is 
apprehensive. It would appear, 
therefore, that a considerable con- 
sideration should be given to the 
preoperative preparation of pa- 
tients in reference to anesthesia, 
as well as to blood chemistry and 
fluid balance. Unfortunately, all 
too often this phase of patient 
preparation is overlooked. 
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SUMMARY 
Some of the problems in the 
management of anesthesia have 
been discussed. It is imperative 
for patients’ welfare that more 
consideration be given to the 
preparation and conduct of 
anesthesia. 
1. Premedication must be 
individualized. 
2. Hypoxia must be avoided on 
induction of anesthesia. 
3. Maintenance must be as light 
as possible and respiratory 
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depression and_ circulatory 
depression avoided. 

4. Mechanisms for respiratory 
supplementation and _ circu- 
latory control must be insti- 
tuted and available prior to 
their need. 

5. Anesthesia must be so con- 
ducted that a patient is not 
depressed at the termination 
of surgery. 


6. Consideration must be given 


to the prevention of the 
occurrence of cardiac arrest. 
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The Anesthetist’s Responsibility 
for Malposition 


Forrest E. Leffingwell, M.D.* 
Los Angeles 


The position in which a patient 
is placed while anesthetized may 
well become the deciding factor 
in his recovery; it may produce 
complications and traumatic le- 
sions which exceed, in seriousness 
and discomfort, the disease for 
which he is undergoing surgery ; 
at best, it may cause alterations 
in physiological processes which, 
although not immediately detect- 
able, are not in the best interest 
of the patient and may result in 
a stormy recovery. In general, 
the gross positioning of the pa- 
tient is dictated by the desire to 
produce maximum exposure and 
optimum operating, conditions as 
directed by the surgeon. Hoary 
custom and common prac- 
tice too frequently are the decid- 
ing factors in the absence of the 
surgeon’s stated preference. 
Some of the most malevolent 
positions to which we adhere 
fall into this category and would 
not survive if we gave close 


Read before the Western States Convention 
of Nurse Anesthetists. Los Angeles, April 
28 1954. 


*From the Department of Anesthesiology, 
College of Medical Evangelists, Los Angeles, 
California. 


scrutiny to either their damaging 
effects or the lack of logic behind 
their application. For example, 
how can one logically expect that 
forcing a gallbladder lift up 
against a fairly rigid spine and 
bony rib cage will raise the liver 
and gallbladder to easier accessi- 
bility? None can deny that such 
a malposition puts a very severe 
strain on the ligaments of that 
portion of the spinal column, 
while falling blood pressure and 
other evidences of physiological 
insult frequently testify to respir- 
atory embarrassment, and com- 
pression or stretching of the vena 
cava. 

An anesthetized patient has 
been deprived of the privilege of 
speaking for himself to disclose 
pains, strains and discomforts; 
yet the sequellae of such may ex- 
tend into the immediate post- 
operative period or longer to 
plague him with unnecessary suf- 
fering. Malpositions which tres- 
pass on physiologic processes may 
be recorded by the patient’s reflex 
responses, but these will be evi- 
dent only to a trained observer. 

It becomes obvious immedi- 
ately that the anesthetist who has 
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placed the patient in this helpless 


situation has the obligation of 
protecting him from this same 
helplessness. To do this he must 
be aware of the conditions which 
beget trauma and be able to rec- 
ognize evidences of physiologic 
abuse. 


PHYSIOLOGIC ABUSES 


It has been correctly stated 
that the primary function of an 
anesthetist is to insure that his 
patient maintains adequate pul- 
monary exchange. The deleteri- 
ous effects of oxygen want and 
carbon dioxide excess are too well 
known to require discussion here. 
Not so well recognized is the fact 
that certain positions may so 
restrict respiratory activity that 
adequate ventilation becomes im- 
possible. It should be pointed 
out that in this discussion we 
are dealing with individuals who 
are under the influence of drugs 
and anesthetic agents which in- 
herently depress respiration and 
circulation, many times to a de- 
gree that jhas all but erased 
normal reserves even in the best 
of positions. In such a patient, 
any further interference will pro- 
duce inadequacies of ventilation 
or circulation which can only 
result in deterioration. 

Case and Stiles' have shown 
that vital capacity is markedly 
affected by certain positions. 
They found the least alteration 
in the sitting position. Placing 
the subject in the dorsal recum- 
bent, prone and lateral positions 
decreased vital capacity by as 
much as nine to twelve per cent. 
Raising the gallbladder or kidney 

1. Case, Evelyn H., and Stiles, J. A.: The 


effect of various surgical positions on vital 
capacity. Anesthesiology, 7:29-31 (Jan) 1946. 
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lift decreased function by another 
two or three per cent. They 
‘round the lowest readings in 
Trendelenburg and lithotomy 
positions. These studies were 
made on healthy subjects be- 
tween the second and seventh 
decades of life. THEY WERE UN- 
SEDATED AND UNANESTHE- 
TIZED. It is significant to note 
that the older subjects showed 
more profound changes than did 
the younger ones. 

Numerous other investigators 
2i3'45 report that commonly used 
operative positions bring about 
various undesirable changes in 
healthy unanesthetized patients. 
Miller®*® feels that malpositions 
may be the cause of many surgi- 
cal fatalities. 

With but minor variations, the 
studies of all investigators point 
to very definite conclusions: 

The weight of the abdominal 
viscera against the diaphragm in 
Trendelenburg position definitely 
restricts the excursion of that 
organ, in direct proportion to the 
degree of incline. Increased age, 
which carries with it some normal 
limitation in the motions of the 
rib cage and general loss of vigor 
in muscular effectiveness, further 
impairs respiratory movements. 
Add the depressant or paralyzing 
effects of anesthetic agents and 


2. Sokalchuk, A., Ellis, D., Hickcox, C. and 
Greisheimer, E. M.: Pulmonary function as 
affected by operative position. Anesthesiology, 
10:577-584 (Sept) 1949. 

3. Slocum, H. C., Hoeflick, E. A., and Allen, 
Circulatory and respiratory distress 
ice extreme positions on ‘the operating table. 
Surg., Gynec. & Obst., 84:1051-1058 (June) 
1947. 

4. Stephen, C. R.: The influence of posture 
on mechanics of respiration and vital capacity. 
9:134-140 (Mar) 1948. 

Miller, A. H.: Surgical prone posture. 
LAMA. {08 :185-187, 1937. 

6. Miller, A. H.: Posture in anesthesia, New 

England J. Med., 218:385-386, 1938. 
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sedatives to all of this and we 
have produced a situation which 
could well sacrifice the life of the 
patient unless the anesthetist is 
fully cognizant of the additive 
insults and assists him through. 

Lithotomy position in which 
the thighs are acutely flexed so 
as to bring external compression 
to bear upon the abdomen acts 
to the same end. 

For better exposure during 
operations upon the kidney the 
patient is often placed in a posi- 
tion of acute lateral flexion. The 
movements of the rib cage on the 
upper side are restricted through 
tension of the overlying tissues. 
The ribs on the under side are 
rendered immobile by compres- 
sion over the ridge of the table. 
Raising the kidney lift adds to 
this immobility, compresses the 
abdomen, and brings about other 
harmful effects which will be dis- 
cussed below. Adequate exposure 
ean be obtained by much kindlier 
treatment. Placement of the pa- 
tient so that the apex of the break 
in the table brings its support 
over the crest of the ilium pro- 
duces almost the same degree of 
lateral flexion without the severe 
compression effect on the under 
side. When this position is used 
the kidney lift wil rarely 
be necessary. 

Expansion of the chest cavity 
during a normal inspiration is 
achieved by movement of the ribs 
in an upward and outward direc- 
tion which results in anterior 
displacement of the sternum. 
Anything which. limits or immo- 
bilizes this anterior movement of 
the sternum will restrict the 
motions of the ribs to the same 
degree and thus interfere with 
the inspiratory act. This is the 
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means by which respiration is 
hampered by placing the patient 
in the prone position with his 
body resting flat upon chest and 
abdomen. With every breath he 
must lift the weight of his torso 
in order to increase the antero- 
posterior diameter of his chest 
cavity. The only other means of 
increasing the capacity of the 
thorax is by downward movement 
of the diaphragm. This is also 
impeded in the flat prone posi- 
tion by compression of the abdo- 
men. The prone position can be 
improved, and more freedom of 
movement of the sternum and 
abdomen secured by supporting 
the patient with rolls under the 
iliac crests and shoulder girdle. 


The normal movements of the 


sternum and ribs may also be 
hampered in any position by 
application of adhesive or other 
strapping across the chest. Pa- 
tients should never be anchored 
in this way. All strapping for the 
purposes of immobilizing the 
body in a given position should 
exert its force on the crest of the 
ilium and the shoulder point. 

The jack knife position is a 
modified prone, which is subject 
to all the evil influences of the 
flat prone, plus the added one of 
abdominal compression over 
apex of the jack knife. The 
principles of support mentioned 
above apply equally to it with 
the additional precaution of 
bringing the apex of the table to 
apply its. support to the iliac 
crests. 

Malposition impairs circulatory 
function in two principle ways: 

1. By constricting and com- 
pressing large vessels. | 

2. By altering the hemodynam- 
ics of circulation. 
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On many occasions the author 
has observed severe blood pres- 
sure drops, which have occurred 
under pressure of a kidney or 
gallbladder lift, immediately re- 
turn to normal upon lowering 
these lifts. While the influence 
of hypoxia cannot be entirely 
discounted, the prompt response 
which resulted when compression 
was relieved would indicate an 
obstruction to venous return to 
the heart by stretching or external 
pressure upon the vena cava. 
For those surgeons who still feel 
that pressure applied posteriorly 
will improve accessibility of the 
gallbladder, a small pad, such as 
a folded towel placed under the 
lower part of the rib cage on the 
right side only, will be just as 
effective and much more rational. 

The cape of cyanosis, which 
spreads over the head, neck and 
shoulders of a patient in sharp 
Trendelenburg position, is com- 
monly observed. This represents 
a stagnation of circulation in all 
areas drained by the superior 
vena cava and will not clear up 
under the administration of 
higher oxygen concentrations 
alone. Prolongation of this posi- 
tion cannot help but exert what- 
ever baleful influences hypoxia 
has on the vital centers of the 
medulla. Furthermore, the slow 
venous return from the upper 
part of the body retards cardiac 
filling. 

Hodgkinson and Rood‘ have 
studied the effects upon hemo- 
dynamics from tilting anesthe- 
tized patients in various positions. 
They showed that moderate Tren- 
delenburg position appears to aid 


7. Hodgkinson, C. P. and Rood, R. C.: The 
influence of body posture upon arterial and 
venous blood pressure in gynecologic surgery. 
J. Am. A. Nurse Anesthetists, 21 :157-162. 
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return circulation from the pelvis 
and abdominal areas, as _  evi- 
denced by a lowering of venous 
pressure in the ovarian vein. 
However, placing the patient in 
an exaggerated Trendelenburg 
position (more than fifteen de- 
grees) resulted in an increased 
venous pressure. They suggest 
that this effect is probably due to 
reflexes set off by overloading 
the heart by excessive venous 
return. 

Any change in the incline of 
the patient's body or large 
portion thereof, such as the lower 
extremities, will result in hemo- 
dynamic alterations. The anes- 
thetist must have knowledge of 
the principles involved if he is to 
accept his full responsibility for 
protecting his patient. He must 
know that in steep degrees of 
reverse Trendelenburg (and to a 
greater extent in upright posi- 
tions) venous return to the heart 
is markedly impeded and large 
quantities of blood will pool in 
the dependent areas in a patient 
under anesthesia. He will help to 
prevent this by wrapping the 
lower extremities as a part oj 
his routine pre-anesthetic prepa- 
ration. ‘The same pooling of blood 
occurs in the vessels of lower 
extremities, which are suddenly 
lowered after having been elevat- 
ed in lithotomy position for long 
periods. 


TRAUMATIC HAZARDS 


In addition to protecting his 
patient against physiologic tres- 
pass, the anesthetist must guard 
him from the traumatic hazards 
of malposition and mishandling. 
These vary all the way from 
minor muscle or ligament strains 
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to the production of pathologic 
lesions involving tissues or 
nerves. Although many times 
these incidents are in no way 
related to the anesthetic or its 
administration, the anesthetist 
cannot entirely escape the respon- 
sibility for allowing them to 
occur, if such could have been 
prevented by his knowledge of, 
and attention to, prophylactic 
measures. The patient is at least 
partially positioned and prepared 
while the surgeon is- scrubbing 
and gowning, and the anesthetist 
is in a much more favorable posi- 
tion to observe and detect poten- 
tially dangerous practices. 
Many of the minor strains of 
ligaments, muscles and joints can 
he avoided by asking the question, 
“Is this position natural and 
would it be comfortable to a 
conscious patient?’ Of course 
much surgery requires placement 
in other than “natural” positions, 
but the deviation in all 
should be as little as possible. 
Exaggerated rotation of the 
head and neck should be avoided. 
If the operative site is on the 
lateral or postero-lateral aspect 
of the head, raising that side of 
the body with sand bags to a 
forty-five degree tilt will mint- 
mize neck torsion. In thus raising 
one side of the body, it is essen- 
tial to place sand bag supports 
under both the shoulder and 
pelvis; raising one without the 
other will produce torsion of the 
spine which may result in just 
as uncomfortable postoperative 
sequellae as would be caused by 
torsion of the neck. Supporting 
the shoulders with a roll calls 
for support of the head to avoid 
hyperextension and _ dangling. 
Similarly, the head should not be 
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permitted to hang unsupported 
when the patient is in the lateral 
position. 

Patients who are maintained 
for long periods of time in the 
flat, supine position should have 
a small pillow placed to support 
the lumbar curve. Slocum® has 
recently advocated what he terms 
the ‘reflex abdominal position.” 
It shows a striking resemblance 
to that produced by a contour 
chair and appears to achieve the 
objective of naturalness in the 
ultimate degree. 

Since the most natural position 
of the joints of the extremities 
is either neutral or in slight flex- 
ion, care should be taken to see 
that they are so maintained in 
the unconscious patient. In all 
instances, hyperextension must be 
avoided scrupulously. This may 
call for a soft pillow under the 
knees. The larger joints of the 
extremities may suffer injury if 
the extremity is allowed to drop 
over the edge of the table or 
suddenly fall from a support such 
as the stirrup. When turning pa- 
tients over, or rolling from table 
to stretcher, free the legs and 
arms from all restraints and place 
the arms in such position as to 
preclude twisting or crushing. Of 
course the head must be sup- 
ported in all such maneuvers. 

Forcing the thighs into extreme 
abduction to straddle a pair of 
widely set stirrups may strain 
the adductors or hip joints in an 
elderly patient. Such a patient 
should be accommodated by 
placing the legs inside the stirrup 


8. Slocum, H. €.: Unpublished data con- 
tained in paper read before the Alumni Post- 
graduate Convention of the College of Medical 
I vangelists, Feb. 1954. 
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posts which, in most instances, 
will provide adequate exposure. 
Flexing the thighs acutely, be- 
sides producing the respiratory 
embarrassment previously alluded 
to, may cause severe sacro-iliac 
strains and trauma to the sciatic 
nerve from excessive stretching. 

Skeletal deformities and alter- 
ations due to disease should be 
respected. Never force a partially 
ankylosed joint or one which 
shows limitation of function. 
Elbows which will not straighten 
should be placed on an armboard 
in the position they assume, and 
the forearm should be supported 
at that angle. Any degree of 
abduction which will cause pain 
in the shoulder of a conscious 
patient should be avoided in that 
same patient if anesthetized. Pa- 
tients with dorsal kyphosis or 
torticollis should be supported 
with pillows in whatever posi- 
tion is the most natural to them. 
Not in the same category, but 
equally important, is the problem 
of orthopnea. Orthopneic patients 
should be placed in the position 
of optimum comfort when awake 
and kept in that position through- 
out the surgery. This means that 
they will probably be half-sitting. 
The difficult breathing of the 
orthopneic patient is a physio- 
logic response to pathological 
changes which will not be ban- 
ished by the anesthetic. 

If the patient’s hand is tucked 
under his body, or otherwise 
placed out of sight, make sure 
the fingers are straight and the 
wrist not cocked. Feet and toes 
may be similarly injured by the 
weight of Mayo stands and in- 
strument trays which have been 
lifted from the floor by raising 
the table. Decubitus ulcers over 
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the shin bone have been produced 
in this way. 

Meticulous care should be taken 
to insure that no part of the body 
is unprotected against pressure 
from metallic or other’ hard 
objects. Heels or Achilles tendon | 
should not be allowed to rest on 
the metallic surface or hang over 
the edge of the table. Squeezing 
an obese patient between stirrup 
posts without involving pressure 
on the lateral aspect of the hip 
may challenge one’s ingenuity. 
The metallic part of a cautery 
pad or indifferent electrode should 
rest against soft tissue and not 
a bony prominence. Patients 
whose arms are secured at the 
side by cuffs fastened to the table 
are in danger of being hung up 
by the wrists if placed in steep 
Trendelenburg. Damage may re- 
sult to the wrist or to a nerve 
from stretching. 

Pressure injuries of the tat 
though fortunately not too com- 
mon, can leave disfiguring scars. 
Face masks strapped on_ too 
tightly have produced localized 
ischemia and subsequent slough- 
ing of skin over malar promi- 
nences and the bridge of the 
nose. Some of the conductive 
rubber masks have shown a 
marked tendency to produce pres- 
sure burns of this nature. Heal- 
ing may leave a keloid scar or 
unsightly discoloration. The 
same situation can result from 
the corner of a sand bag or other 
firm object pressing into skin 
which has little between it and 
the bone underneath. Patients 
placed in a face down position in 
a cerebellar head rest must be 
checked and _ re-checked every 
time the head is moved. No part 
of the face must be allowed to 
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rest on a hard or rough surface, 
even as rough as a towel. Pressure 
burns are very difficult to prevent 
in this position. The eyes should 
be closed and covered with a pad 
well-buttered with petrolatum. 
While burns do not often oc- 
cur in the operating room and are 
seldom related to malposition, 
they do happen under circum- 
stances which can well come 
under the scrutiny of the anes- 
thetist and many of them can be 
prevented by diligent observation. 
Contact with the cautery pad 
should be over large enough sur- 
face so that electro-coagulation 
does not result. Likewise, any 
bare skin which is in loose con- 
tact with any metal object may 
draw sparks when cautery is in 
use and produce a burn. If there 
is any occasion to apply a hot 
water: bottle to an anesthetized 
patient, the temperature should be 
well below that which will cause 
discomfort to a conscious person. 
The most likely sources of 
burns are those produced by 
chemicals. Though not of such 
frequent occurrence as in the days 
when more irritating and caus- 
tic antiseptic solutions were used, 
they still produce burns in an 
occasional patient whose skin is 
hypersensitive. The common 
practice of allowing antiseptic 
solutions to run down the groin 
or between the arm and _ body 
has resulted in a few severe burns 
to contiguous surfaces. Similar 


burns have resulted from painting 


over adhesive tape. Although 
such instances are rare and can 
probably be laid to individual 
idiosyncracy, the patient involved 
derives little comfort from the 
fact. 
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Eyes should be .protected from 
irritants such as soap and other 
prepping solutions: Permitting 
the eyelids to remain half open 
may result in drying of the cornea 
and ulcers which will cause the 
patient more pain and discom‘ort 
than any part of the operation. 
The so-called “ether burns” of the 
eye following open drop anes- 
thetics are more than likely due 
to this cause. | 

The most crippling and dam- 
aging lesions which can result 
from malposition are the periph- 
eral nerve injuries. Although 
many of them are transient they 
frequently require weeks’ or 
months for recovery and some 
leave permanent residuals. These 
injuries are due to prolonged 
pressure over, or stretching of a 
nerve, or both. A few moments 
of routine prophylactic checkup 
may save some patient weeks of 
disability. 

Peripheral nerves of the upper 
extremity may be damaged by 
allowing the arm to hang over 
the sharp edge of the table; 
from wrist strappings which are 
too tight; from being suspended 
by the wrists in Trendelenburg 
positions; and from the metal 
stays of a snap-on blood pressure 
cuff pressing into the ulnar notch. 
Similarly, nerves of the lower 
extremity may sustain damage 
from stirrup posts, straps across 
the legs (particularly in the lat- 
eral position), and pressure from 
legs being strapped down onto 
hard rolls in the popliteal space. 

Injuries to the brachial plexus 
most frequently occur from 
stretching, though pressure from 
a poorly padded shoulder brace 
can be damaging. This is partic- 
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ularly true if the arm is abducted 
while the weight of the patient 
is pressing hard against a shoul- 
der brace on the same side. 
Severe stretching damage has 
resulted from nothing more than 
maintaining an arm outstretched 
on a board at too great an angle 
for a prolonged period of time. 


CONCLUSIONS AND SUMMARY 


Much of this presentation 
dwells on what seem to. be 
obvious facts and elementary ex- 
hortation, but much of the trag- 
edy we see in life stems from 
simple, preventable situations in 
which intelligent well-informed 
individuals find themselves, 
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through their own or someone 
else's carelessness. All of the 
accidents mentioned above have 
occurred, many of them in the 
hands of experienced, though 
temporarily unthinking, anesthe- 
tists. A few simple practices will 
minimize them: 


1. Keep positions natural and 
avoid all exaggerations. 

2. Deviate from the natural 
only through necessity, not 
custom. 

3. Assist all deficiencies of res- 


piration and correct those of ° 


circulation. 
4. Remember, the price of con- 
tinued safety is eternal vigilance. 


i 
2 


— 
SURITAL’ 


for ’...smooth, rapid induction...’ 


quiet state of sleep...” 
pleasant...” 


SU RITAL sodium 


ultrashort-acting intravenous anesthetic 


SURITAL sodium (thiamylal sodium, Parke-Davis) is noted for producing smooth 
anesthesia with little excitement during induction or recovery. Laryngospasm is infrequent 
and there is relative freedom from bronchospasm and respiratory or circulatory depression. 


Detailed information on SURITAL sodium is available on request. 


1. Helrich, M.; Papper, E. M., & Rovenstine, E. A.: Anesthesiology 11:33, 1950. 2. Stephen, C. R., & Martin, R.: North 
Carolina M. J. 12:501, 1951. 3. Phillips, H. S.: Anesth. & Analg. 32:56, 1953. 
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A Report OF HYPERCAPNEIC 
CONVULSIONS WITH. RESPIRATORY 
ARREST FOLLOWING GENERAL 
ANESTHESIA. 

Mrs. Mary T., age 49, was 
hospitalized on the evening of 
July 16, 1953, in acute abdominal 
distress with nausea, vomiting, 
and marked abdominal distention. 
Tentative diagnosis was obstruc- 
tion of the small bowel. 

The patient had had a fourth 
stage thoracoplasty done on the 
left several years previously. She 
also had had a radical right mas- 
tectomy for carcinoma and that 
operation was followed later by 
deep X-ray therapy for a _ post- 
adenocarcinoma of the _ pelvis. 
In addition, the patient had re- 
cently had shock therapy for a 
depressive mental illness. Chest 
examination revealed that there 
were no breath sounds on the 
left, and the breath sounds were 
very much diminished on_ the 
right. Her temperature was 99° 
Fk. Hemoglobin was 10.5 grams, 
red cell count, 3,310,000, and the 
white cell count, 10,600. Uri- 
nalysis showed a trace of albumin. 

The patient was given Mor- 
phine Sulfate gr. 1/4 with Atro- 
pine Sulfate gr. 1/150 by hypo- 
dermic as a pre-anesthetic medi- 
cation one hour before’ being 
taken to surgery at 8:30 p.m. 


Induction was with Pentothal - 


Sodium 2 1/2%, 0.3 gm. followed 
with Nitrous Oxide - Ether inha- 
lation with the closed technic 
during maintenance. Although 


the patient was quite apprehen- 
sive, the induction period was 
smooth and uneventful with a 
Blood Pressure of 140/72 and a 
pulse rate of 120. The incision 
was made eight minutes after 
induction was started; an oral 
airway was inserted at this time. 
Blood Pressure was 112/76 and 
pulse 112. Almost immediately 
after the incision was made, the 
surgeon ordered the patient ‘to 
be put into a steep 45 degree 
Trendelenburg position. During 
the next 15 minutes the patient 
was given a total of 25 mgs. of 
Anectine in three divided doses in 
the intravenous tubing. (An.in- 
travenous infusion of 500 cc. 5% 
Dextrose in Normal Saline had 
been started in the left arm before 
the induction.) Relaxation was 
still not as complete as the sur- 
geon desired, although the respi- 
rations were already depressed 
and assisted respirations were re- 
quired. Blood Pressure was 124/ 
72 and pulse 112. During the next 
half hour the patient was entirely 
on controlled respirations in order 
to maintain a good color. Syncu- 
rine 4 mgs. was given intrave- 
nously during this time to main- 
tain adequate relaxation for the 
surgeon. Several small bowel 
adhesions were released and a 
large uterine abscess was drained. 
This abscess was extremely diffi- 
cult to drain and expose because 
the previous deep X-ray therapy 
had caused much scarring of the 
pelvic tissue. 
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Fifteen minutes before the peri- 
toneum was closed, controlled 
respirations were | discontinued 
and the patient was breathing on 
her own at 20 times per minute. 
Blood Pressure was 144/72 and 
pulse 120—the same as_ before 
the beginning of surgery. A 
transfusion of 500 cc. of whole 
Blood was started at this time, 
the previous infusion having been 
completed. 

During the next half hour 
following the discontinuation of 
controlled respirations, the pa- 
tient received no further  anes- 
thetic agent except Nitrous Oxide 
- Oxygen 50-50% for a few min- 
utes. Respirations were full in 
the lower right chest, but the 
color was somewhat questionable 
so that the Nitrous Oxide was 
also discontinued. Blood Pressure 
was 152/70 and the pulse 120 at 
the time the peritoneum was 
closed. Eight minutes later, the 
patient was completely out of the 
steep Trendelenburg position in 
which she had been for one hour. 
This leveling off of position had 
been done very gradually. Five 
minutes after the operating table 
was completely leveled the respi- 
rations suddenly became very 
shallow. This was followed by a 
drop in the pulse rate from 120 
to 84. Tensilon 2 cc. was given 
intravenously and produced a 
satisfactory return or improve- 
ment in the respiratory volume. 
The patient was. then thoroughly 
aerated with 100% oxygen and 
the mask was taken off in ten 
minutes time at the close of the 
operation. Respirations were 20 
per minute, pulse was still 8&2, 
Blood Pressure still 152/74, and 
the color was satisfactory. The 
patient seemed to be in the lower 


277 


plane of second stage anesthesia 
and in satisfactory condition. 

Ten minutes later, after being 
moved to the litter for transfer 
to her room, the patient suddenly 
became cyanotic and went into a 
complete respiratory arrest fol- 
lowed generalized’ clonic 
twitchings and convulsive move- 
ments of the entire body. Posi- 
tive pressure oxygen was begun 
immediately and Metrazol 1 1/2 
cc. was given intravenously with 
no respiratory response. Positive 
pressure Oxygen was continued 
and Carbon Dioxide 5% was 
added at intervals during the 
next thirty minute period; but 
this also produced no respiratory 
response from the patient. The 
convulsive movements were fairly 
continuous, and the twitchings 
were especially marked around 
the eyes and in her hands and 
feet. 

The patient was also given 
Histadyl 20 mgs. intravenously 
twice during this period, and the 
blood transfusion was discontin- 
ued with the thought that the un- 
toward reaction or episode might 
be due to a transfusion reaction. 
Later, the patient was given one 
ampoule of Coramine intrave- 
nously following which _ she 
breathed alone for ten minutes 
at 20 respirations per/min. The 
respiratory arrest and convul- 
sions then reappeared. Positive 
pressure respirations were then 
continued for another 45 minutes 
during which time, at the insist- 
ence of the internist on the case, 
the patient was given two am- 
poules of Caffeine Sodium Ben- 
zoate and one ampoule of Lobe- 
line intravenously. (The internist 
was attributing the reaction to the 
curare agents that had _ been 
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ANESTHESIA RECORD 
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given during the anesthesia; the 
anesthetist felt that there was 
some other cause.) The patient 
was also intubated during this 
period. The convulsions stopped 
again soon after the last Caffeine 
Sodium Benzoate injections, but 
the respirations continued in ar- 
rest for almost another hour. 
Positive pressure oxygen with 
intermittent addition of Nitrous 
Oxide 1:1 was continued. The 
pulse rate had risen from 8&4, at 
the onset of the convulsive epi- 
sode, to 140 after the last Caffeine 
injection. Blood Pressure was 
now 104/70. 

Finally, almost three hours fol- 
lowing the onset of the episode, 
the patient was again breathing 
on her own and “bucking” on the 
intratracheal tube. Extubation 
was performed and the patient 
was fully awake soon afterwards. 
She was. then returned to her 
room in satisfactory condition. 
Her post-anesthetic recovery from 
then on was strictly uneventful, 
and her post-operative recovery 
was good. Her condition was 
excellent the following day. She 
was discharged from the hospital 
on the 7th post-operative day. 
Her family later told the surgeon 
that the patient had also done 
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poorly under anesthesia when 
she had had the radical mastec- 
tomy done. 

Later, after the case had been 
carefully reviewed, the untoward 
reaction of respiratory arrest 
and muscular twitching were at- 
tributed to an excess accumula- 
tion of Carbon Dioxide in the 
body tissues over a long period 
of time, thus causing a very se- 
vere hypercapnia. This severe 
hypercapnia was. felt to have 
been due to the factors of the 
fourth stage thoracoplasty on the 
left, a healing radical mastectomy 
on the right, and acute abdominal 
distention, plus the added insult 
of a steep 45 degree Trendelen- 
burg position for one hour. These 
factors resulted in an inefficient 
aeration of the lungs. The re- 
tained accumulation of Carbon 
Dioxide caused an unrecognized 
severe acid-base imbalance. This 
acid-base imbalance also ac- 
counted for the difficulty en- 
countered during anesthesia in 
maintaining a good color. The 
anesthetist was also relying too 
heavily on a new canister of soda 
lime and was led into a false 
sense of security of having com- 
plete COs. control—J. PAULINE 
BENEFIEL, R.N., Indianapolis. 
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GittaN, J. G.: Two cases of unilateral 


blindness following anaesthesia with 
vascular hypotension. Canad. M.A.J. 
69 :294-296 (Sept.) 1953. 


“The day has passed when the 
junior member of the hospital 
staff administered the anaesthet- 
ics. Anaesthesia has risen to its 
proper place as a specialty. With 
greater complexity of equipment 
has come the opportunity to help 
the surgeon more by improving 
the condition under which he 
operates. One of these aids is 
the use of drugs to reduce haem- 
orrhage.... All the exponents 
of the technique, in spite of en- 


thusiasm, issue warnings that. 


there are certain possible dangers 

Visual symptoms on admin- 
istration of hexamethonium orally 
in hypertensive patients, have 
been noted.... Two cases are 
presented where irreversible eye 
changes occurred associated with 
vascular hypotension during ma- 
jor surgical procedures. 

“Case 1. L.Z., aged 26 years, 
was under observation at the 
Oshawa General Hospital for a 
renal complaint.... On October 
29, 1952, an operation was per- 
formed on the left kidney.... 
The anaesthetic was by Gillies 
method, using a pentothal induc- 
tion with Novocain and Nuper- 
caine mixture for the spinal 
block. The blood pressure drop- 
ped from 120 to 70 mm. of mer- 
cury in 20 minutes, and was 


maintained at this level for one 
hour and five minutes. The pres- 
sure rose to 100 mm. mercury 
after one hour and forty minutes. 
No pressor drug was required. 
Good oxygenation main- 
tained throughout. On recovery 
of consciousness it was discov- 
ered that there was loss of vision 
in the left eye.... The diagnosis . 
of central retinal artery occlusion 
was made. There has been no 
restoration of vision since, and 
pallor of the optic nerve is now 
becoming apparent. 

“Case 2. E. R., aged 48, white 
female, was examined on (Octo- 
ber 31, 1953, at the Oshawa Gen- 
eral Hospital. She had undergone 
an operation on the previous day 
for bowel obstruction. She was 
found to have a metastatic carct- 
noma from a primary at the hepa- 
tic flexure, and a large resection 
of the bowel was carried out. 
The right ovary, which was also 
involved, was removed. The 
anaesthetic was by Gillies meth- 
od using a Novocain and Nuper- 
caine mixture, as in the previous 
case. The systolic blood pressure 
prior to the anaesthetic was 165, 
which dropped in fifteen minutes 
to 55 mm. mercury. The pressure 
remained at this level for one 
hour and forty minutes. After 
two hours it dropped to 50 mm. 
mercury, when Methedrine 10 
mgm. was given. The pressure 
rose to 100 after two. hours 
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twenty minutes from start of 
operation. On return to the ward 
she reported that she could not 
see with the left eye.... No actu- 
al arterial occlusion was found. 
The patient died on the fourth 
day after apparently making good 
progress. Permission for a post- 
mortem was obtained, but did not 
include the head, although this 
was requested. It was, therefore, 
not possible to obtain the patho- 
logical’ background of the clinical 
findings.... 

“A review of the pertinent lit- 
erature was attempted to discover 
if blindness had been recorded 
previously in association with in- 
duced hypotension.... A record 
of permanent eye damage was not 
found in the literature. A review 
of the technique employed in the 
above cases was made by the 
anaesthetic staff. It appears that 
new equipment had been ordered, 
and only partially supplied. Thus 
new rubber head straps were used 
in conjunction with an old face 
mask. It is probable that these 
exerted undue pressure on the 
left eye. Pressure on an eye 
during anaesthesia is not an un- 
common cause of unilateral blind- 
ness, although it is not stressed 
in books upon the subject.... 
It is emphasized that the retinal 
artery is an ‘end-artery’, and that 
blood enters the eye against the 
pressure of the intraocular ten- 
sion. That this equilibrium is 
easily upset is proved experimen- 
tally by the transient blurring of 
vision which occurs after gentle 
pressure on one eye. When the 
systolic pressure drops markedly, 
the excess of the retinal arterial 
pressure over the _ intraocular 
pressure is reduced, so that even 
slight external pressure may ar- 


A new pamphlet is avail- 
able concerning con- 


ductive rubber parts for 


anesthesia equipment and 
its meaning to you, the 


anesthetist - in simplified 


Yours for a post card. 


H. E. RICHARDS 
COMPANY, 
TOLEDO 2, OHIO 


question and answer form. 
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rest the circulation and allow the 
occlusion of retinal arteries. That 
this is not the whole picture is 
evidenced by the work of 
Cameron and Burn, who showed 
that the intraocular pressure also 
fell when the blood pressure was 
reduced by hexamethonium in 
glaucoma patients.” 


Atlantic City 
in 1955 


The 22nd Annual Meeting 
of the A. A. N. A. 
will be held in 
Atlantic City, 

Sept. 19-22, 1955 
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MoperN Practice IN ANAESTHESIA, 
Edited by Frankis T. Evans, M.B., 
B.S., F.F.A.R.C.S, : Conseitant 
Anaesthetist, St. Bartholomew’s Hos- 
pital, London. Cloth. Ed. 2. 645 pages, 
217 figures. New York: Paul B. 
Hoeher, Inc., 1954. $12.50. 


The second edition of this col- 
lection of material by a variety 
of authors follows the original 
pattern. The names of many of 
the outstanding British anesthe- 
tists are included among contri- 
butors to this book. Newer tech- 
nics, such as controlled hypo- 
tension, are included in _ this 


second edition. The wealth of . 


information presented by the 
authors makes this book of great 
value to persons interested in the 
field. 


> 


A Synopsis oF ANAESTHESIA. By J. 
Alfred Lee, M.R.C.S., L.R.C.P., M.M. 
Anaesthetist to the Southend-on Sea 
Hospital, etc. Cloth. 3d ed., 483 pages. 
72 illustrations. Baltimore: Williams 
& Wilkins Co., 1953. $3.50. 


This new edition of a useful 
book has been completely revised. 
The style of the earlier editions 
has been retained but much new 
material has been added. Those 
who are familiar with previous 
editions will welcome this revised 
version: those who have not yet 
become acquainted with it have 
deprived themselves of a stimu- 
lating and helpful reference book. 


Some Papers ON Nitrous’ OXiIpE- 
OxycGeEN ANESTHESIA. By Elmer Isaac 
McKesson, M.D. Edited by K. 
McCarthy, M.D., Toledo, Ohio. Cloth. 
180 pages. Privately printed. 1953. 

This privately printed edition 
serves as a memorial to Elmer 
Isaac McKesson. In reprinting 
many of his original articles the 
author has not only made avail- 
able information of historical 
value, but has given present day 
anesthetists an opportunity to 
learn from the experience of one 
of the early teachers in_ the 
specialty. 


ART AND PRINCIPLES OF ANESTHESIA. 
By Phyllis A. Roberts, R.N., Anesthe- 
tist, Greene County Hospital, Jefferson, 
Iowa, and L.C. Nelson, M.D., Sur- 
geon, Greene County Hospital, Jeffer- 
son, lowa. Cloth. St. Paul: Northland 
Press, 1954. $3.00. 

This book, written by a mem- 
ber of the American Association 
of Nurse Anesthetists in collab- 
oration with a surgeon with 
whom she has worked, presents 
the problems of anesthesia as they 
have occurred in an extensive 
practice. One of the outstanding 
features of the book is the pres- 
entation of special problems as 
they relate to certain types of 
operations. Nurses are 
working in situations similar to 
those of the author will find this 
presentation invaluable in solv- 
ing some of the many problems 
that are encountered. 
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Inhalation Therapy Equipment 


IMPROVED FOUR WAYS 

NCG permanent tent canopies combine long 

id weor with convenient use Metal suspension 

grommets prevent tearing. Edges ore bound 

with green cloth bios tope. Front, bock and 

side zipper openings. Built-in thermometer 


BETTER, BUT COSTS LESS 
NCG's new “6400” oxygen regulator rep- 
resents an important advance in regulotor 
design. It delivers the unvarying rate of 
flow characteristic of the finest 2-stage reg- 
vlators, yet is comparable in cost to single- 
stage types. 


EMERGENCY OXYGEN UNIT 
One of these easily portable units in the 
Emergency Room and on each floor pro: 
vides valuable protection against emer- 
gencies. Unit consists of truck for smoll 
(Type €) cylinder, regulator, mask and 
Moderately priced. 


PREFERRED FOR CHILDREN 
NCG's Plymouth" Tent is widely preferred 
for children and infants because of its 
therapeutic merit plus its ease of opera- 
tion, flexibility of use ond low cost Com- 
poct, lightweight, ideal for cubicles. [ffec- 
tively used os o croup tent 


"COLD STEAM" OXYGEN 
The NCG Microfier® is the only continuously 
Operating nebulizer thot delivers oxygen 
super-saturated with moisture particles of 
microscopic size Hos a remarkable record 
of successes im respiratory diseases, post 


opercotive therapy, etc. 
*Trade Mork’ 


HANDY RESUSCITATOR 
For the administration of artificial respira- 
tion to infants, children and adults. Auto- 
matically adjusts depth of respiration to 
individual lung capacity. Applicable by 
mask, catheter or tube. Simplified, com- 
poct and effective. 


Because of the key role inhalation therapy 
increasingly plays in hospital procedures, 
men responsible for the selection of in- 
halation therapy equipment weigh care 
fully the considerations that govern its 
design and manufacture 

NCG Medical Division works in close 
cooperation with eminent medical author- 
ities in the design of its inhalation therapy 
equipment This equipment has resulted 
in new effectiveness of attack on respira- 
tory diseases of various types Hospital 
and clime directors not only have reported 
such successes but have voiced sincere ap- 
proval of NCG equipment These facts 
can be laid before you tn greater detail by 
your NCG representative 


NEW OPEN-TOP OXYGEN TENT 
Combines with NCG “Microfier” (described 
at left) to provide high concentrations of 
super-soturated oxygen. Open top facili- 
totes nursing core Inexpensive Moy be 
used with or without antibiotic and deter- 
gent solutions 


NATIONAL CYLINDER GAS COMPANY 


840 N. Michigen Avenve, Chicago 11, Iilineis 
Branches ond Dealers from Coast to Coast 


® 


MEDICAL DIVISION 


Copyright 1954, National Cylinder Gas Company 
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Emanuel Hayt, LLB., Counsel, A.A.N.A. 


PHYSICIANS ABSOLVED OF NEGLI- 
GENCE IN ANESTHESIA DEATH OF 
Cuitp—The defendants, one a 
duly licensed physician and sur- 
geon and the other a duly licensed 
physician and anesthetist were 
indicted for manslaughter in the 
second degree, in that while acting 
in concert, each aiding and 
abetting the other, they per- 
formed and assisted in the per- 
formance of an operation on an 
infant of ten years of age, and 
that the death of said infant was 
by their culpable negligence. 

Defendants separately move 
for an order permitting an in- 
spection of the grand jury min- 
utes, or, in the alternative, for a 
dismissal of the indictment, upon 
the ground that the legal evidence 
received by the grand jury was 
insufficient as a matter of law 
to sustain the indictment. The 
court has examined the grand 
jury minutes and finds the evi- 
dence insufficient to establish 
culpable negligence within the 
meaning of the manslaughter 
statute (People v. Greenwald, 
271 App. Div., 800). Furthermore, 
the record fails to establish com- 
pliance with the requirements of 
section 1041 of the Penal Law as 
to the criminal agency causing 
the death and defendants’ con- 
nection therewith. It is claimed 
that the child died under anesthe- 
sia, that he died from asphyxia, 
but the cause of death is left to 
speculation. 


In People v. Angelo (246 N.Y., 
451), Judge Andrews said at page 
457: “ ‘Culpable’ negligence is 
therefore something more than 
the slight negligence necessary 
to support a civil action for dam- 
ages. It means, disregard of the 
consequences which may ensue 
from the act, and indifference to 
the rights of others. No clearer 
definition, applicable to the hun- 
dreds of varying circumstances 
which may arise, can be given. 
Under a given state of facts, 
whether negligence is culpable is 
a question of judgment. Ordi- 
narily for the judgment of the 
jury it is the question whether 
negligence exists at all. But in 
the one case as in the other it 
may become a question of law.” 

The evidence before the grand 
jury. indicates a difference of 
medical opinion and judgment as 
to the choice of the anesthesia 
used and of the method of its 
administration, but the court is 
unable to find any acts or omis- 
sions which establish that either 
of the defendants acted in dis- 
regard of the consequences which 
might ensue from their acts and 
that they acted with indifference 
to the rights of the deceased. As 
was said in People v. Carlson 
(176 Misc., 230, 232): “Mere lack 
of foresight, stupidity, irresponsi- 
bility, thoughtlessness, ordinary 
carelessness, however serious the 
consequences may happen to be, 
do not constitute culpable negli- 
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CABINET MODEL 460 SERIES 


The Model 460 Series is mounted in a beautiful four drawer Stainless 
Steel Cabinet, with large ball bearing casters. Embodying INDIVID- 
UALLY CALIBRATED FLOWMETERS, as well as Tank Pres- 
sure Gauges, Reducing Regulators, Yoke Shut-Offs, Lung Pressure 
Gauge, Built-in Aspirator, as well as an efficient CO, Absorber and 
Ether Vaporizer. 


Price of Three Gas Unit as shown $735.00 FOB Chicago, IIl. 
COMPLETE STOCK OF ENDOTRACHEAL ACCESSORIES 
PORTEX TUBES INFLATABLE CUFFS 


Chicago Anesthetic Equipment Company 
1662 WEST OGDEN AVENUE CHICAGO 12, ILLINOIS 


Write for complete information and name of your authorized dealer 
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gence. There must exist in the 
mind of the accused at the time 
of the act or omission, a con- 
sciousness of the probable conse- 
quences of the act, and a wanton 
disregard of them.” 

While the court fully appre- 
ciates the tragedy involved, it is 
constrained to hold as a matter 
of law that the evidence does not 
establish beyond reasonable doubt 
that the defendants were guilty of 
that degree of negligence which 
may be deemed “culpable negli- 
gence’, rendering the defendants 
criminally liable. 

Motion granted to the extent 
that the indictment herein be 
dismissed. Orders dismissing the 
indictment signed. 


(People v. Herman Wolff and Theodore 
Rogers, County Ct., Queens County, Farrell, 


INJURED INFANT’S CLAIM Nor 
Barred By Statute OF Limita- 
TIONS—The child was injured in 
the course of its birth. It was 
not until he was taken to another 
doctor more than a month after 
birth that the condition being 
sued for was determined to be the 
result of the physician’s alleged 
negligence. 

The statute of limitations in 
the state of California permits 
actions by infants who are viable 
at the time of injury, but such 
actions must be brought within 
six years from the date of birth. 

The statute of limitations does 
not ordinarily begin to run while 
the physician-patient relationship 
continues and only commences to 
run from the date of discovery 
of the wrongful act, or the date 
when by the exercise of reason- 
able care the patient should have 
discovered the wrong act. In the 
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present case the patient was not 
aware of the wrongful act. until 
more than a month after his 
birth, and during this period the 
statute of limitations did not 
begin to run. It is therefore pos- 
sible for the child to bring this 
action six years and one month 
after the date of his birth. 


(Myers v. Stevenson, 3 Commerce Clearing 
Ilouse, Neg. Cases 2d series 937-Calif.) 


Court AFFIRMS DISMISSAL OF 
DEATH ACTION OF NEWBORN 
Burnep In BaAssinet—In this ac- 
tion, the administrator of a new- 
born infant, sues to recover for 
the intestate’s conscious pain and 
suffering and for its wrongful 
death, which resulted from the 
burning of the bassinet in which 
the infant lay in the nursery in 
defendant’s hospital. The evi- 
dence was that the infant’s tem- 
perature had been subnormal and 
that, following the customary pro- 
cedure, a lamp had been placed 
over its wrapped feet to warm it. 
After feeding the infant, the stu- 
dent nurse then in charge, no- 
ticing that the infant felt cold to 
her touch, sought to bring its 
temperature to normal by re- 
placing the lamp over its wrapped 
feet. However, instead of ad- 
justing the lamp to the usual dis- 
tance of six inches from the blan- 
ket she adjusted it three inches 
therefrom, which caused the fatal 
fire. Plaintiff appeals from the 
order setting aside the verdict in 
his favor, directing a verdict in 
favor of defendant and dismissing 
the complaint, and from the judg- 
ment entered thereon. Judgment 
affirmed with costs. No opinion. 
Appeal from order dismissed, 
without costs. No such order is 
printed in the record. Wenzel, 
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Vinethene minimizes emotional trauma by inducing anesthesia swiftly and not unpleasantly 


Patients don’t fight induction with 
VINETHENE. 


(VINYL ETHER FOR ANESTHESIA U.S.P., MERCK} 


ADVANTAGES: Induction with for maintenance; for short opera- 
VINETHENE is rapid, excitement tive procedures; for complement- 
rare, and nausea uncommon. Easily ing nitrous oxide or ethylene. 
administered via pS Semi- SUPPLIED: In bottles of 25 CC., 
closed technics. Swift recovery has 59 oc. and 75 cc., each with a 
been routinely observed. convenient dropper-cap. 
INDICATIONS: For inducing anes- 

thesia prior to use of ethyl ether COUNCIL ACCEPTED 
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Acting P.J., MacCrate and 
Schmidt, JJ., concur. Beldock, J., 
concurs on, the dismissal of the 
appeal from the order but dis- 
sents and votes to reverse the 
judgment and reinstate the ver- 
dict, with the following memo- 
randum: The infant was _ born 
normal and healthy. The testi- 


mony is that there was no neces- 


sity for any medical care for 
this infant. She was in the cus- 
tody of the hospital for safe- 
keeping until the mother was 
well enough to go home. The hos- 
pital breached its duty of safe- 
keeping when the student nurse 
negligently placed the electric 
bulb too close to the blanket 
covering the child. Any negligent 
act which caused injury to the 
child while in the sole custody 
of the hospital creates liabililty 
(see Lederman vy. Boulevard Sani- 
tarium, Inc., 263 App. Div., 727, 
leave to appeal denied, 287 N.Y. 
852). In addition the jury might 
properly find, in view of the fact 
that no medical treatment of the 
infant was either requested by 
the parents or directed by the 
physician in charge, or was re- 
quired, that placing the bulb 


within three inches of the blanket . 


was not in the course of medical 
treatment of the infant but con- 
stituted administrative negli- 
gence. Murphy, J., dissents and 
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votes to reverse the judgment for 
defendant and to reinstate the 
verdict, with the following memo- 
randum: The proof warrants a 
finding that it is the defendant’s 
practice to raise temperatures to 
normal and to place a lighted 
naked electric bulb within’ six 
inches of a newly born infant 
while it lies wrapped in blankets 
in a cotton lined bassinet. Such 
a practice as a matter of hospital 
routine is manifestly negligent 
and is of an administrative na- 
ture. (Bickford v. Peck Memo- 
rial Hospital, 266 App. Div., 875; 
[acono v. N.Y. Polyclinic Medical 
School and Hospital, 296 N.Y., 
502). Even if it were of a medi- 
cal nature, the jury was enabled 
to find administrative negligence 
under the general charge of the 
court, in that the defendant as- 
signed administration this 
dangerous practice to a student 
nurse as the only nurse in charge, 
and who was permitted to leave 
the nursery unattended for a 
substantial length of time. The 
student nurse placed the naked 
bulb even closer than the six 
inches, and the fire occurred 
during her twenty minute absence 
(cf. Santos v. Unity Hospital, 


301 N.Y., 153) 


ee. Cadicamo, as adm’r. etc. of Mario Elena 
Cadicamo, dec’d., op, v. L. I. College Hospital, 
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The valve illustrated is designed for 
oxygen therapy. Flush type valves for 
smaller cylinders are also available. 


your trust... 


S.$.WHITE 
Easy Operating 


Gas Cylinder 
VALVES 


For more than a century, 
S.S.White has devoted its ef- 
forts to the development of new 
and improved equipment for the 
medical and dental profession. 
S.S.White Easy Operating Gas 
Cylinder Valves are one of the 
latest of these developments. 
Their many exclusive design and 
construction features are the re- 
sult of years of research and ex- 
perimentation to develop a valve 
to meet the most discriminating 
requirements of anesthetic, 
therapeutic and resuscitating 
service. 
Ask your medical gas supplier to 
equip your cylinders with these 
outstanding valves. For further 
information 
Write for Bulletin 5012 a 
which has full details ; 
on S.S.White Easy 
Operating Valves. 


INDUSTRIAL DIVISION 


Dept. VJ 10 East 40th St. 


DENTAL MFG. CO. 
YORK 16, N. Y. 
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Classified Advertisements 


NURSE ANESTHETIST A.A.N.A. 
membership required;. experience de- 
sired; good salary; planned increases; 
excellent living quarters. Apply: 
Kauffman, Administrator, Princeton 
Hospital, Princeton, N. J. 


WANTED: Surgical Anesthetist for 
150 bed general hospital central Ne- 
braska. Excellent working conditions 
and personnel policies. $450 per month 
and full maintenance. Apply: Box M- 
28, Journal American Association of 
Nurse Anesthetists, 116 S. Michigan 
Ave., Chicago 3, IIL. 


NURSE ANESTHETIST WANTED 
Excellent working arrangement, good 
pay. Apply to Bernard Goldstein, 
M.D., Director of Anesthesia, Albert 
Einstein Medical Center, Southern Di- 
vision, Fifth & Reed Sts., Philadelphia 
47, Pennsylvania. 


WANTED: Nurse Anesthetist—50 bed 
general hospital in Detroit - general 
surgical anesthesia, three day week 
with a rotating call, vacation and sick 
benefits, $500 per month starting 
salary. Box M-30, The Journal, 
A.A.N.A., 116 S. Michigan Avenue, 
Chicago 3, II. 


NURSE ANESTHETIST: For ap- 
proved 160-bed pediatric hospital. 40- 
hour week; liberal vacation policy and 
other benefits. Salary open. Anesthe- 
siologist in charge. Apply: Adminis- 
trator, Milwaukee Children’s Hospital, 
721 North 17 Street, Milwaukee 3, 
Wisconsin. 


WANTED: Registered Nurse Anes- 
thetists. Contact, M. Sanders, Direc- 
tor McLaren General Hospital, 401 
Ballenger Highway, Flint 2, Mich. 


NURSE ANESTHETIST: Approved 


hospital near Detroit. $450 per month. » 


Overtime after forty hours per week. 
Living quarters available. Wyandotte 
General Hospital, Wyandotte, Mich. 


VACANCY FOR NURSE ANES- 
THETIST: 160 bed new general hos- 
pital. Average 165 anesthesias per 
month. Cash salary beginning at $400 
a month with four annual increments. 
40 hour week, vacation, sick leave, and 
Social Security. Emergency operations 
on Saturdays, Sundays, and holidays. 
Call every 3rd weekend. Apply to 
Administrator, Magic Valley Memorial 
Hospital, Twin Falls, Idaho. 


NURSE ANESTHETISTS for 150 
bed general hospital; four nurses, full 
time M.D., all agents and techniques; 
one month’s vacation; two and one- 
half hours from Boston and New 
York. Write G. J. Carroll, M.D., Chief 
of Anesthesia Department, William W. 
Backus Hospital, Norwich, Conn. 


ANESTHETISTS: A.A.N.A. mem- 
bers. 250 bed general hospital; salary 
open; automatic increases; laundry pro- 
vided; forty hour week; no obstetrics; 
liberal vacation and personnel policy; 
Social Security. Sutter Hospital, Sacra- 
mento, Calif. 


WANTED: Nurse Anesthetist for 100 
bed Cancer Hospital, active major sur- 
gical service, congenial working con- 
ditions, excellent equipment, very little 
call, 40-hour week, salary $448 to $572. 
Apply Medical Director, Ellis Fischel 
State Cancer Hospital, Columbia, Mo. 


TWO NURSE ANESTHETISTS, 
above average salary. Medical Anes- 
thesiologist in charge. Inquire C. K. 
Shiro, Administrator, Montana Dea- 
coness Hospital, Great Falls, Mont. 
Call at hospital expense. 


NURSE ANESTHETIST: for 250- 
bed hospital, well equipped, and fully 
approved, predominantly surgery; top 
salary, meals and laundry furnished, 
good hours, sick leave, vacation and 
holidays. Apply: Administrator, Mid 
State Baptist Hospital, Nashville, 
Tennessee. 
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Nurse Anesthetist 


Surgery Anesthesia Only 
In 200 Bed General Hospital 
No “OB” Call 
Good Starting Salary 
With Liberal Personnel 
Policies Including 4 Weeks 
Paid Vacation 
Write: Director 
Memorial Hospital 
Elmhurst, [llinois 


NURSE ANESTHETIST: 350 bed 
approved general hospital - 20 minutes 
from NYC. Salary $285-$345 per month 
with full maintenance. 40 hour week. 
Bonus of $7.50 for call duty. Average 
1 night per week on call. 4 weeks 
vacation plus 7 pa‘d holidays. Dept. 
headed by anesthesiologist. $25.00 
extra per month for living out. Apply: 
Box No. D-20, Journal American 
Association of Nurse Anesthetists, 116 
South Michigan, Chicago 3, Illinois. 


WANTED: Nurse Anesthetist to act 
also as Supervisor of floor on 1 shift 
at small, 25 bed hospital, average 20 
operations per month, another anesthe- 
tist to share anesthesia given. Salary 
$382.50. Location 34 miles south of 
Memphis, Tenn. All applications treat- 
ed in strict confidence. Correspondence 
will be answered promptly. Send 
COMPLETE history in first letter to 
the . Administrator, Tunica County 
Hospital, Tunica, Mississippi. 


NURSE ANESTHETIST: General 
hospital, 700 beds; starting salary 
$4300 per annum, maximum $4800 per 
annum, $100 yearly increments; vaca- 
tion and sick time; full maintenance 
provided; contact A. G. Chmelnik, 
M.D., Medical Director, The Harrison 
S. Martland Medical Center, 116 Fair- 
mount Avenue, Newark, N. J. 


NURSE ANESTHETIST: For 237 
bed general hospital. Additional nurse 
anesthetist needed. Present staff of 
five nurse anesthetists, full-time anes- 
thesiologist. Liberal salary and per- 
sonnel policies. New, modern hospital 
located in Connecticut, 28 miles from 
New York City. Write furnishing 
complete details of training and expe- 
rience to: Personnel Director, Green- 
wich Hospital, Greenwich, Connecticut. 
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ATTENTION: FORMER STU- 
DENTS OF BARNES HOSPITAL 
SCHOOL OF ANESTHESIA. Caps 
are now available at a price of $1.25 
each. Order from: Mrs. George Zinn, 
3519 Halliday Avenue, St. Louis 18, 
Missouri. 


NURSE ANESTHETIST WANTED 

280 bed hospital doing obstetrical and 

surgical anesthesia. Salary $325 month 

ome complete maintenance. Apply: 
eoples Hospital, Akron, O 


NURSE ANESTHETISTS (3): For 
1000 bed University teaching Hospital. 
1 month paid vacation, 14 days sick 
leave, social security, 1 nite call per 
week. Salary depending on experience. 
Apply: Dean Eberhardt, Director, 
School of Anesthesia, Barnes Hospital, 
St. Louis 10, Missouri. 


NURSE ANESTHETIST: Immedi- 
ate opening for qualified person in 
well-organized dept. performing 9,300 
anesthetics per year. Modern, well- 
equipped, 400 bed general hospital. 
Salary dependent upon experience and 
ability. Liberal personnel benefits. For- 
ward replies outlining work experience, 
references, and training to: Director 
of Anesthesiology, The Delaware 
Hospital, 14th & Washington Streets, 
Wilmington 1, Delaware. 


WANTED: One Nurse Anesthetist 
for 250 bed approved General Hospital. 
Rotating shifts with three other An- 
esthetists. Salary open, partial main- 


-_ tenance provided. Apply to the Direc- 


tor of Nursing Service, E. A. Conway 
Memorial Hospital, Monroe, La. 


‘WANTED: Nurse Anesthetist for ap- 


proved general hospital. Full-time 
Medical Anesthesiologist and 4 nurse 
anesthetists on staff. Pleasant working 
conditions. Starting salary $350 per 
month, annual merit increases. Write: 
Director of Nursing, Mercy Hospital, 
Baltimore 2, Maryland. 


NURSE ANESTHETIST NEEDED 
in 152 bed approved hospital. Closed 
staff. Alternate call with 2 other anes- 
thetists. $400 per month with mainte- 
nance and other fringe benefits. 
Contact: Administrator, Nan Travis 
Memorial Hospital, Jacksonville, 
Texas. 
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REGISTERED NURSE ANESTHE- 
TIST: 135 bed general hospital in 
charming southern city of 18,000 short 
drive from Gulf of Mexico. Well- 
qualified surgical staff. Salary range 
$380-$416 a month commensurate with 
experience. 4 weeks vacation with pay, 
sick leave, 22 day weekend every 4th 
week. Apply: Administrator, John D. 
Archbold Memorial Hospital, Thomas- 
ville, Georgia. 


NURSE ANESTHETIST: Wanted 
to complete staff of four serving ac- 
credited 200 bed hospital. Department 
directed by Anesthesiologist. Excellent 
staff of Surgeons. Pleasant working 
conditions, hours, paid vacation, sick 
leave, Holidays, Social Security, group 
health insurance, Retirement plan. 
Starting salary $350 per month, annual 
merit increases. Located in the beau- 
tiful coulee country on the Mississippi. 
Apply to E. J. Berg, Manager, 
Gundersen Clinic, 1836 South Avenue, 
La Crosse, Wis. 


NURSE ANESTHETIST for Oral 
Surgeons’ office. Pleasant working 
conditions. Regular working hours - 5 
and 5% days alternating weeks. Good 
future. Send replies to: Box D-18 The 
Journal, A.A.N.A., 116 South Michigan 
Avenue, Chicago 3, Illinois. 


WANTED: Three Nurse Anesthe- 
tists for Anesthesia Department in new 
wing of 400 bed general hospital. 
Pleasant working conditions in modern 
surgical and obstetrical departments. 
Liberal vacation, sick leave, pension 
plan benefits. Salary open. Write: 
Assistant Administrator, Madison Gen- 
eral Hospital, Madison, Wisconsin. 


NURSE ANESTHETIST: To in- 
crease present staff of 10 nurse anes- 
thetists. A.A.N.A. membership or eli- 
gibility required. Starting salary $375 
per month with yearly increase, plus 
full maintenance or cash allowance 
for maintenance, as desired. Private 
room with bath and telephone in new 
women’s residence. Social Security 
and private pension plan. Excellent 
working conditions; surgical and de- 
livery suite air conditioned. 40 hour 
week including call time. Apply: 
Marshall Kerry, M.D., Chief Anesthe- 
sia, The Reading Hospital, Reading, 
Pa. 
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THIRD ANESTHETIST WANTED 
for approved 184 bed general hospital 
in city of 25,000. Regulated hours and 
excellent working conditions. 4 weeks 
paid vacation. Paid sick leave. $400 
monthly plus full maintenance. Living 
accommodations in nicely furnished 
nurses’ home. Apply to: Trinity Hos- 
pital, Minot, North Dakota. 


WANTED: Registered nurse anesthe- 
tist. Fully approved small, privately- 
owned hospital located in the Midwest. 
Salary open, vacations with pay. Excel- 
lent working conditions. Contact Mrs. 
Geraldine Walden, Superintendent. 
A.C.H. Hospital, Shawnee, Oklahoma. 


REGISTERED NURSE ANESTHE- 
TISTS: 40 hr. week, permanent posi- 
tions open for surgery and obstetric 
departments. Liberal vacation and sick 
leave policies. Social security, overtime 
pay, extra pay for night duty. No call 
duty. Automatic pay increases. Apply: 
Chief Nurse Anesthetist, Harper Hos- 
pital, Detroit 1, Michigan. 


NURSE ANESTHETIST for 70 bed 
hospital planning expansion. Salary 
open. Vacation, sick leave, and partial 
maintenance. Apply: King’s Daughters 
Hospital, Brookhaven, Mississippi. 


SURGICAL AND/OR OBSTETRI- 
CAL POSITIONS available for quali- 
fied nurse anesthetists in newly reor- 
ganized department. Apply: J. D. 
Stringham, M.D., Dept. of Anesthesi- 
ology, Latter-day Saints Hospital, Salt 
Lake City, Utah. 


WANTED One Nurse anesthetist for 
240 bed hospital. Salary open. Partial 
maintenance provided. Apply: Admin- 
istrator, Charleston General Hospital, 
Charleston, West Virginia. 


NURSE ANESTHETIST WANT- 
ED: 225 bed hospital located in resort 
city, southern Connecticut. Liberal 
salary and many benefits. Apply: Per- 
sonnel Office, Lawrence and Memorial 
Associated Hospitals, New London, 
Connecticut. 


NURSE ANESTHETIST: 120 bed 
general hospital. Present.staff of two. 
Terms of employment open. Living- 
working conditions excellent. 45 miles 
N.Y.C. Contact: David H. Welsh, 
M.D., Dir. of Anes., Newton Memorial 
Hospital, Newton, New Jersey. 
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NURSE ANESTHETIST: 86 bed 
general hospital; A.C.S. approval; 
located in a town of 18,000, two hours 
drive from Memphis, Tenn. Lovely 
nurses’ home. $400.00 plus full mainte- 
nance; alternate working shift with 
another anesthetist. Apply to: Admin- 
istrator, Helena Hospital, Helena, 
Arkansas. 


ANESTHETIST - NURSE: 250 bed 
general hospital; excellent working 
conditions and _ personnel policies. 
Write: Mr. Bert Stajich, Assistant 
Administrator, Columbia Hospital, 
3321 N. Maryland Avenue, Milwaukee 
11, Wisconsin. 


WANTED: Two nurse anesthetists 
in new 300 bed, five million dollar 
hospital. Starting salary $375, after 60 
days, , then increasing every 6 
months. On call once weekly, long 
weekend every six weeks. Average 44 
hour week. Apply: Director of Anes- 
thesia, Methodist Hospital, Texas 
Medical Center, Houston, Texas. 


NURSE ANESTHETIST WANT- 


ED: Position open immediately, Butte 
Community Memorial Hospital, ’ Butte, 
Montana. Beginning salary, $400.00 per 
month, plus additional fees for over- 
time calls. Regular salary increases. 


Well-equipped department. Three reg- — 


ular Anesthetists. Wire collect, Dr. 
W. B. Talbot, Administrator. 


Muscle Relaxants 
(Continued from page 246) 


11. Hoppe, J.O.: A new series of synthetic 
curare-like compounds. Ann. New York Acad. 
Sc. 54:395-405, October 1950. 

12. Castillo, J:C., and DeBeer, E.J.: The 
neuromuscular blocking action of succinylcho- 
ine (deacetylchoine). J. Pharmacol. and Exper. 
Therap., 99:458, August 1950. 

13. Foldes, .. and McNoll, P.G.: The 
use of succinylcholi ine for endotracheal intuba- 
tion. Anesthesiology 14:93, January 1953. 

14. Foldes, F.F., and Rhodes, 
The role of plasma cholinesterase in anesthesi- 
ology. Anesth. and Analg. 32:305-318, Septem- 
her-October 1953. 

15. Foldes, F.F.; Machaj, T7.S.; Hunt, 
R.ID.; McNoll, VP.G.; ‘and Carberry, P.C.: Syn- 
thetic muscle relaxants in anesthesia. J.A.M:A. 
150:1559-1566, December 20, 1952. 

16.. Smith, D.L. and Virtue, R.W.: Succin- 
yicholine: a case report and experimental 
study. Anesthesiology 15:42-49, January 1954. 

17. Beecher, H.K. and Todd, rus A 
study of the deaths associated with anesthesia 
of surgery. Annals of surgery 140:2-34, July 


Surgery of Heart 


(Continued from page 262) 
ready means of administering 
large quantities of blood rapidly 
should hemorrhage occur. With 
opening of the anastomosis of the 
aorta, hypotension may be pre- 
cipitated as the result of the ex- 
panded vascular bed. At this 
time blood is pumped until the 
blood pressure has become stabi- 
lized. Thus far we have not 
found it necessary, nor do we 
believe it desirable, to employ 
arterial transfusions for cardiac 
surgery. 

CONCLUSION 

We would like to emphasize 
the employment of these simple 
anesthesia technics: maintenance 
of efficient pulmonary ventilation 
rather than the employment of a 
variety of drugs, which tend to 
confuse the issue; maintenance 
of a light level of anesthesia; and, 
last but not least, constant visual 
observation of the heart action 
by the anesthetist. 


The TWENTY-FIRST QUAL- 
IFYING EXAMINATION for 
membership in the American 
Association of Nurse Anesthe- 
tists will be conducted on Satur- 
day, May 14, 1955. 


The deadline for accepting com- 
pleted applications, including the 
transcripts, is April 4. If appli- 
cation without transcript is re- 
ceived too close to the deadline, 
the application may not be con- 
sidered by the committee in time 
for the candidate to be scheduled 
for the May examination. Notice 
of eligibility will be mailed about 
April 10. 


* 
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Dilaudid hydrochloride 


(dihydromorphinone hydrochloride) 


COUNCIL ACCEPTED 


Powerful opiate analgesic - dose, 1/32 grain to 1/20 grain. 
Potent cough sedative - dose, 1/128 grain to 1/64 grain. 
Readily soluble, quick acting. 


Side effects, such as nausea and constipation, seem less 
likely to occur. 


An opiate, has addictive properties. 


Dependable for relief of pain and cough, not adminis- 
tered for hypnosis. 


®@ Dilaudid is subject to Federal narcotic regulations. Dilaudid, Trade Mark Bilhuber. 
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FOR 
APNEIC 
BABIES 


nositive pressure 


McKesson Portable 


@ After the very first stroke, 
ith Aspirat 
cose McKesson Resuscitators maintain 


Positive Pressure at varying 
levels in the lungs— 


much different from the suck- 
and-blow type resuscitator! 


R | [ | TAT | R mail 


if you just write for it! 


McKESSON APPLIANCE CO. ¢ TOLEDO 10, OHIO 
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(COnFee TIONS to the JouRNAL should be 

typewritten, double-spaced, on one side of white 
typewriter paper. The author’s name and hospital or 
university afhliations should be typed on the first 


page. 


Illustrations submitted with an article should be 
glossy prints. Each illustration should carry a num- 
ber and the author’s name on the back. Legends for 
illustrations should be typed on a separate page at 
the end of the manuscript. 


References should be complete and should also be 
typed on a separate page. Superior figures should be 
used to indicate the placement of the references in 
the text. 


Manuscripts should be sent to the Editor, Journal 
American Association of Nurse Anesthetists, 116 S. 
Michigan Ave., Chicago 3, IIl. 


Valuable additions 


to your library of 
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FETAL AND NEONATAL MORTALITY 
CAUSES AND PREVENTION 


These articles, which discuss the 
use of oxygen in medicine, are 
available from LINDE’s oxygen 

therapy department. 


Linde Air Products Company 

A Division of Union Carbide and Carbon Corporation 
Oxygen Therapy Department, A 

30 East 42nd Street, New York 17, N. Y. 


Please send me a copy of each of the reprints checked. 


ool sock 


1. Care of the Toxic New- 
born,” Russ, J. D.: New 
Or LEANS ann S. J. 101: 
292-294 (Dec.) 1948. 


2. ‘Emergencies Encountered 
in the Neonatal Period,” 
Roberts, M. H.: J. A. M. A. 
139:439-44 (Feb. 12) 1949. 


3. “Fetal and Neonatal Mortal- 
ity : Causes and Prevention,” 
Menaul W. F.: Amer. J. 
Osst. AND GYN. 55:660-668 
(April) 1948. 

4. “Medical Management of 
Whooping Cough in Infants,” 
Kohn, J.L. and Fischer, A.E.: 
Postcrapb. MeEpb. 5:20-26 
(Jan.) 1949, 


The term “Linde” is a registered trade-mark of 
Union Carbide and Carbon Corporation. 


| 
CA 
THE 
N 
J 
‘ew ORs, Ns 
292-25, “Way 
| 
| = 
| 
te 
Pert | 
| 
J 
u.s-P- 
oxYGEN By 
wus 
thy 
| 


New, wider calibrations make the new Ohio flowmeter easier 
to read across the entire useful range of the scale! This means 
| faster flow adjustment and improved repeat accuracy when 
every second counts in the operating room. 


The new flowmeters fit all Kinet-o-meters. Your Ohio repre- 
sentative will gladly install them on your equipment without 
installation charge. 


Write Department NA-11 for descriptive bulletin No. 4651. 


' Ohio Chemical Pacific Company, San Francisco 3 


¢ e Ohio Chemical Canada Ltd., Toronto 2 
Airco Company International, New York 17 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. Cia. Cubana de Oxigeno, Havana 
MADISON 10, WISCONSIN (All Divisions or Subsidiaries of Air GIRCO 
Reduction Company, Incorporated) 
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